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The significance of providing an inquiry based, hands-on
approach to teaching science to middle school students was
researched. Several sources supported this teaching method. The
research suggested having students participate in engaging, thought
provoking, and problem solving science activities to optimize
successful student learning.
Lessons and activities, which focus on active student learning,
critical thinking and problem solving, were developed to enhance and
revise the existing curriculum for five chosen textbooks. These
selected science texts were intended for middle school sixth and
seventh grade students.
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CHAPTER ONE
BACKGROUND OF THE PROJECT

Introduction
Many middle school science teachers are reevaluating their
approach on how they educate their students. Studies show that
students do not learn or understand science by absorbing information
through textbooks and lectures or through rote memorization of key
scientific terms. They learn by building meaning through
experiences and by observing the scientific phenomena first-hand
(Raloff, 1 996).
Middle school students have a difficult time memorizing facts.
By offering them an alternative, consisting of stimulating and
hands-on lessons, which focus on teaching critical thinking and
problem solving skills, students will have an easier time learning
required scientific skills

(Raloff, 1996).

Teachers need to give students opportunities to be able
to investigate and make a connection between the world and their
everyday lives. A successful science education program should
include: The ability to evoke students' curiosity to explore,

instill

in students the competence to create explanations, and provide
them with the capability to test a hypothesis and confirm its
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validity (Yager, McClure & Weld, 1993). By allowing students to
perform experiments by using the scientific method, learn about
science in an engaging way, and requiring them to perform inductive
reasoning and problem solving skills, we are creating a successful
science classroom.

(Community Relations Department for Everett

School District, 1996).
Unfortunately, many middle school teachers try to avoid
involving their students in hands-on activities. They are
apprehensive about having messy classrooms and worried about
facing problems arising from the feisty temperament of adolescents.
They prefer to constrain their students' energetic behavior by
keeping them occupied with seat work and allowing fewer chances
for them to partake in activities or to work together. Nancy Atwell
states, "Our policies tell junior high kids that their active
participation is too risky an enterprise.

It's safer to keep them

passive and under control" (Atwell, 1987, p. 25).
Research shows that not only do students benefit educationally
from· a hands-on, activity based approach to learning, but they are
more likely to enjoy their classes. A survey done on the North
Carolina Project, which adopted new teaching methods and
curriculum with a hands-on

approach to teaching science, shows

student satisfaction went from 38% to 87%. Another survey
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involving 1 62 middle schools, nationwide, which took the textbook
instructional approach, found that most eighth grade students
considered their science classes to be boring

(Lounsbury & Clark,

1990).
The need for a hands-on, activity based approach to teaching
science in the middle schools is important.

Research shows that

young students forget most of the facts we give them. Where we
really need to focus our teaching toward is to giving them the
ability to think critically, solve problems logically and formulate
connections to the real world (Raloff, 1996).

Statement of Problem
The middle school science curriculum currently in use at
Eisenhower Middle School in Everett, Washington is being developed
with the intent of meeting a specific set of district science
curriculum standards. Teachers are expected to teach an
extraordinary amount of information including an extensive list of
terms and concepts as well as more general scientific themes.
Teachers are also faced with the pressure of the The National
Comprehensive Test of Basic Skills (CTBS) test scores, which
reflect their students' mastery of the state and district standards.
The Everett District Science Standards were revised and
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expanded considerably during the summer of 1996. The content
expected to be taught at the middle school level was expanded. This
sudden and unexpected change has allowed very little time for
Eisenhower science teachers to change their existing curriculum or
to develop engaging hands-on activities which correspond with the
additional curriculum while satisfying the district requirements.
Assessment rubrics also need to be developed which coincide
with the curriculum and list the requirements to meet or exceed the
standard. Portfolio requirements need to be modified so they match
the new standards.

Purpose of the Project
The purpose of this project was to develop activities that
enhance the existing curriculum and comply with the District and
State Science Standards. The lessons and activities were developed
to compliment the sixth and seventh grade science curriculum at
Eisenhower Middle School in Everett, Washington.

Limitations of the Project
The limitations of the study are as follows:
1)

Class periods are limited to forty-five minutes, with a

different grade level each consecutive period. This means that

s
an activity or lab set-up and take-down must also fit into that
forty-five minute time period.
2) The current district and state standards do not match
Eisenhower's grade level curriculum.

For example,

"Electricity and Magnetism" is listed in the district and state
standards as an eighth grade topic; however, at Eisenhower it
is taught in the sixth grade.
3) The curriculum developed may not be useful for other
middle schools.

Eisenhower has split the traditional middle

school science topics, taught at each grade level, and divided
these topics among the three different grade levels.
4) The activities cover only certain topics and are not a
complete curriculum.

Definitions of Terms
As used in this study the following terms will be defined as
follows:
Activity Learning - Any learning process in which a student
must do something other than sit and listen; for example, conduct an
experiment, make a model or research facts (Shafritz, Koeppe &
Soper, 1988).
Critical Thinking - The mental process of acquiring and
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evaluating information and coming to a logical, objective conclusion;
a skill that is vital to successful performance in traditional
education environments (Shafritz, Koeppe & Soper, 1 988).
Construct (Constructivism) - An idea or concept created or
synthesized ("constructed") from, available information and refined
through scientific investigation. Tests are usually intended to be
measures of intellectual, perceptual, psychomotor, or personality
constructs (Shafritz, Koeppe & Soper, 1988).
Portfolio - A purposeful, integrated collection of student work
showing effort, progress, or achievement in one or more areas.

( ...

(McTighe & Ferrara, 1995).
Problem Solving - Strategies that may be used to apply all
previously acquired knowledge and experience to new situations and
challenges (Shafritz, Koeppe & Soper, 1988).
Rubric - A scoring tool used to evaluate a student's
performance in a given outcome area. Rubrics consist of a fixed
measurement scale (e.g., 4-point) and a list of criteria that describe
the characteristics of products or performances for each score
point.

Rubrics are frequently accompanied by examples (anchors) of

student products or performances to illustrate each of the points of
the scale (McTighe & Ferrara, 1995).
Scientific Method - An approach to research that starts with
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the observation of a phenomenon, then develops and hypothesizes
about it, and finally tests the hypothesis through experimentation.
Then the process or cycle of observation-hypothesisexperimentation begins all over again

(Shafritz, Koeppe & Soper,

1988).
Standards-Based - Student learning and performance are
measured against a standard through the use of valid and reliable
instruments (Burger, 1996).

Organization of the Remainder of the Project
Chapter Two will review research summaries and literature on
the history and justification for using a hands-on approach to
teaching science, justification for teaching critical thinking and
problem solving skills, assessment of student learning when using
an activity based approach to teaching science, and complications
encountered when implementing a hands-on, activity based
instructional approach.

Chapter Three will describe the procedures

undertaken by the author to develop the project. Chapter Four will
consist of an explanation of the project, and curriculum developed,
including lesson plans and activities.

Chapter Five will include the

author's summary, recommendations and conclusion.

CHAPTER 2
REVIEW OF RELATED LITERATURE
Introduction
The review of literature and research summaries was arranged
to evaluate the following issues:
1 . History and justification supporting the use of a hands-on
approach to teaching science.
2.

Justification for teaching critical thinking and problem

solving skills.
3.

Assessment of student learning when using an activity-

based approach to teaching science.
4.

Complications encountered when implementing a hands-on,

activity-based instructional approach to teaching science.

History and Justification for Using a Hands-on Approach to Teaching
Science
Research has supported the method of using the hands-on
approach to teaching science dating back as far as the 17 Century.
John Locke, an educator wrote Some Thoughts Concerning Education
in 1663. In that book he recommended that students learn about
things by experiencing them. For example, he advised students to
learn about trees by studying a tree rather than reading about trees
8
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(cited in Encarta, 1996).
Johann Heinrich Pestalozzi, an 18th Century educational
reformer who spent twenty years testing children, also recognized
that his students learned through practice, experiences and
observation. He felt students needed to reach their own conclusions
based on their findings rather than solely from the textbook and
teacher (Rillera, 1993).
This approach to teaching science spread to America in the
1 860s, and was addressed by the National Education Association:
"the study of books is well enough and undoubtedly important, but
the study of things and of phenomena by direct contact must not be
neglected" (National Education Association, 1893, p. 119).

An

increase in the development of programs which encouraged hands-on
science also became part of the national curriculum by the 1960s
and early ?Os (McAnarney, 1 978).
Welch ( 1979) recognized that real scientific investigations of
the world, as done by true scientists, was found in contemporary
curricula but it was given many different names such as scientific
inquiry, the scientific process, and problem-solving.

With each,

students achieved greater comprehension of science concepts
through hands-on experiences.
The NEA further showed its support by adding that science

10
should be taught:

"by direct observational study with the specimens

in the hands of each pupil, and that in the work below the high school
no text-book should be used"

(National Education Association, 1893,

p. 141 ).
Hands-on science is defined as, "Any science lab activity that
allows the student to handle, manipulate or observe a scientific
process" (Lumpe & Oliver, 1991, p. 345).

Administrators,

publishers and even educational resources, commonly refer to the
significance of hands-on activities in science education.

The use of

hands-on science, which has been applied to the basic approach of
instruction, is either a basic philosophy which guides a teacher in
their selection of teaching strategies, or is used in a classroom
where students become actively involved in using hands-on
materials or activities

(Flick, 1993 ).

The concept of hands-on science is established on the principle
that a science program for younger students should focus on the need
of students to make sense of the world around them. They must
experience science in order to understand science. These
experiences should give students the opportunity to be actively
engaged in the manipulation of hands-on material, or ordinary
objects of their world. By their very nature young people love to
explore. The most complimentary approach to teaching students
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should be one in which students benefit from the use of these
fundamental skills

(Shaply & Luttrell, 1993 ).

Bredderman (1982) summarized 15 years of research on
activity-based science programs. His summary included some 5 7
studies of 13,000 students in 1,000 classrooms. These studies were
comparisons of activity-based programs to programs which
supported the traditional textbook approach. In all areas, student
learning from the activity-based approach scored higher than
students learning from the textbook approach.
According to Knott (1995) students who were allowed to learn
from thoughtfully planned activities and experiences, in a
successfully developed instructional program, were able to build on
evidence rather than rely on references. This forced students to
think, ask questions, interpret observations, and come to their own
conclusions based on their observations, rather than by memorizing
a desirable answer. Students need the opportunity to engage in
decision-making.

Schools which do not offer hands-on activities,

have graduated students from high school lacking the ability to set
up a basic experiment with controlled variables, analyze gathered
data, and make accurate interpretations based on their findings
(Knott, 1995).
The constuctivist approach to teaching science asks that

1Z

students be given the opportunity to experience what they are
otherwise learning in a hands-on manner. Tobin (1990) believes
students should be performing lab activities which coincide with the
instruction and enhance understanding while engaging in the process
of constructing knowledge by doing science. They should be given
time to hypothesize, comprehend, and contemplate what they have
learned.

For years teachers have questioned the extensive use of

reading and have challenged its relation to science education.
Hands-on science is a constructive approach to the traditional
textbook teaching style (Charron, 1993).
Evidence and research support the claim that students who
experience hands-on science in the classroom benefit educationally.
According to Huary and Rillero ( 1994a) hands-on science results in a
heightened degree of motivation, a greater enjoyment in learning, an
improvement in basic skills, an increase in logical thinking,
expansion in creativity, better communication skills, growth in
comprehension, and better independent thinking and decision making
skills. In

Bennett's (1986) words, "seen only as a laundry list of

theorems in a workbook, science can be a bore. But as a Hands-on
adventure guided by a knowledgeable teacher, it can sweep children
up in the excitement of discovery (p. 27).
The activity-based, hands-on approach to teaching science has
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been important to science education for hundreds of years and will
likely continue to be highly regarded by science educators who hold a
constructivist view of teaching science

(Huary & Rillero, 1994a).

Justification for Teaching Critical Thinking and Problem Solving
Skills
Teachers have discovered that students learn more by
developing new concepts by themselves rather than memorizing
concepts given to them (Charron, 1993). They recognize that
students need exploration and discovery time to develop concepts
and expand upon previously obtained knowledge. For students to
develop these concepts they need to be offered a variety of
activities in place of, or in addition to, the textbook. These should
be comprised of a variety of laboratory activities which include
projects and discussions, outside readings, writings, or any other
variety of learning which would involve students in the active
synthesis of new knowledge (Charron, 1993).
It has been the heart of education to teach students how to
become critical thinkers and problem solvers. The 1987 Middle
Grades Task Force (cited in Thomas & Smoot, 1994) conveys the
need to:
support an educational approach that is based on the premise
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that students will need to think critically as citizens in our
society. They must be able to detect bias, recognize illogical
thinking, avoid stereotyping of group members, reach
conclusions based on solid evidence and guard against
propaganda. (p. 35)
Two of the five basic dimensions of science literacy addressed
by the National Council on Science and Technology education are,
"having the capacity for scientific ways of thinking," and "using
scientific knowledge and ways of thinking for individual and social
purposes" (American Association for the Advancement of Science,
1995, p. 4).
Thomas and Smoot (1994) believe teachers need to direct their
teaching strategies away from asking students to accept
information they receive at face value. They need to teach students
the essential skills and knowledge which will prepare them for the
future: Knowledge needed for the change from school to work, the
importance of citizenship or civic participation, social
responsibility, and the value of lifelong learning for their own
personal fulfillment.
The National Council on Science and Technology Education also
supports this view. The National Council declares that in order to
effectively teach science, it must be based on learning principles
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stemming from experience and not just learned facts. Teaching
science needs to be similar in both attitude and substance to the
actual method of scientific inquiry, as stated in Science for All
Americans,
This includes starting with questions about phenomena rather
than with answers to be learned; engaging students actively in
the use of hypotheses, the collection and use of evidence, and
the design of investigations and processes; providing students
with hands-on experience with mechanical, electronic, and
optical tools; [and] placing a premium on students' curiosity
and creativity

(American Association for the Advancement

of Science, 1995, p. 10).
The expectation placed on students to be able to think, solve
problems and communicate, mirrors the skills of effective
scientists.

Scientists use a variety of approaches and possibilities

when trying to reach a conclusion. New theories are developed from
previous theories, and new ideas are developed from new
discoveries. This process helps them to explain, understand, and
cope with their world.

Ultimately many of today's students will

become tomorrow's scientists.

They will follow the very same

process, and based on their findings, make decisions which will
affect their world as well as our own

(Thomas & Smoot, 1 994).

16
Assessment of Student Learning When Using an Activity-Based
Approach to Teaching Science
It is relatively straight forward to determine a student's
knowledge of the content objectives when they have memorized
information from notes or textbooks (Bennett, 1986). Assessment
of hands-on learning is more difficult, however.

In a hands-on

classroom students are able to apply their knowledge because they
are doing science but may have difficulty reiterating it on a written
test (Tobin, 1990). Bennett (1986) recognizes that it is much more
difficult to create an accurate test which measures the knowledge
and understanding of a student who has acquired information through
activities.
Ideally, a variety of assessments should be provided along
with several opportunities for students to express what they know
in order to accurately assess student learning (Tobin, 1990).

It is

difficult and time consuming for teachers to create a wide variety
of hands-on science assessments. Teachers are also apprehensive
about the accuracy of hands-on testing practices

(Symington &

Osborne, 1983). Tetenbaum (1992) addresses this concern:
as classroom teachers, we can praise hands-on experiential
science, but until we can demonstrate that students are
learning significantly more of the fundamental thinking skill
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of science, we cannot say that they have truly achieved
science literacy. (p. 12)
Livingston ( 1992) recommends the use of a science activity
evaluation form which measures hands-on science synthesis skills.
This form comes from Benjamin Bloom's Taxonomy of Education
Objectives and Livingston's observations of middle school students
participating in hands-on science activities.

Livingston suggests

using a list of student performance objectives to check for
understanding.
level:

He recommends in order from lowest to highest skill

drawing, identifying, listing, locating, observing, comparing,

describing, distinguishing, outlining, stating, applying, building,
testing, analyzing, classifying,

graphing, designing, inferring,

interpreting, concluding, explaining, and hypothesizing.
Stensvold & Wilson (1993) suggest for individual assessment
of hands-on science students should be given an opportunity to show
their expertise in manipulating the science equipment and answering
questions relating to the activity. They recommend this be done in
rotation with a variety of different stations.

Questions should be

prepared relating to the activity at each station so there is a
greater opportunity for individual student engagement.
Realizing the importance of hands-on, group activities in the
middle school classroom, another concern is how to assess
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individual student participation in group activities.

Ossont (1993)

maintains that cooperative learning in the middle school classroom
is very constructive.

He explains that middle school students are at

the peak of adolescence, which is a very turbulent age. In most
classes students are asked do quiet seat work for several hours at a
time. Ossont suggests that at this age students would benefit more
by being allowed to move around, combining education with
socialization. Johnson and Johnson (1991) note that in addition to
developing social skills, by working in teams students are
essentially working like actual scientists, in a supportive and
cooperative working environment.
Heartel ( 1991) addresses another concern regarding hands-on
assessment.

He acknowledges the difficulty in assessing individual

student participation in group activities and suggests that teachers
informally evaluate students through unobtrusive observation.
Foster (1993) offers a suggestion to increase equal student
participation in group activities.

He advises that a teacher

structure an activity which involves all group members.

She

recommends assigning tasks so each member has responsibility for
the completion of an activity, and is held responsible for the
comprehension and performance of each team member. Finally
Foster recommends that students be allowed to assess their success
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at working together as a team.
According to Mahood (1997) science journals are another
assessment alternative to written tests. They are an on-going
record of student experiences, reasoning and opinions.

He recognizes

two general types of science journals. The first type is a journal in
which students write with little teacher direction about what they
are thinking in regards to science and learning. The second is a
compilation of assignments, labs, notes, drawings, etc., given with
guidelines so students may complete the assignment correctly.

The

use of journals is looked upon favorably by the National Council of
Teachers of Mathematics (1989). The Council suggests that when
students write in journals about their goals, reasons for learning
concepts, and the strategies they use to solve problems, they
essentially reflect on the daily activities and lessons and analyze
their own learning.

It also allows the teacher to evaluate students

comprehension on an informal level.
Portfolios are also a valuable tool for assessing
performance-based activities. They can provide the teacher with a
view of student performances coming from authentic classroom
experiences.

They show students, teachers and parents a student's

progress over a period of time (Newman & Smolen, 1991 ). Portfolios
provide a vehicle for teachers to assist students in taking a longer
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look at their learning in science. They are not just collections of
students' interpretations and explanations of their writing but are
also evaluations of a variety of works such as:

diagrams, lab

write-ups, drawings, computer documents, photographs, etc

(Flick,

1993 ). Science portfolios also assesses students' understanding by
allowing them to use their own expertise and creativity.

Portfolios

provide a more inclusive way of evaluating student learning, while
offering them a chance for improvement, and a way of explaining
their work (Mahood, 1 997).
It is important to include the students in the assessment
process. Part of their learning should be to understand how they are
graded and what is expected of them to meet the standard. These
scoring rubrics should be developed listing the requirements for
meeting and exceeding the standard as well as reasons why an
assignment did not meet the standard. Finson & Beaver ( 19 9 2)
advise the development of a scoring rubric before
students complete an assignment or activity so they understand
what they will be graded on before they do an assignment. These
scoring rubrics should be developed for labs, journals, portfolios,
papers, drawings, etc., so students know what is expected for every
assignment and activity.
Standards are an important assessment related issue.
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Eisenhower Middle School science teachers need to develop and
collect effective hands-on learning assignments and activities
which meet Everett School District, Washington State, and National
Science Standards.

Since 1993 many states have demanded

standards for curriculum and assessment. Goals 2000: Educate
America Act ( 1994 ), established national goals for education in
aspiration of school improvement by the year 2000. Christensen
(1996) addresses these goals by stating:
regardless of which science standards are implemented, a
new vision of science teaching and learning must be based on
instruction that emphasizes engaged learning, in which
students create meaning from their own experiences.
(p. 1)
Robert Donmoyer ( 1 9 91 ) emphasized the important issue of
better educating students in science. He listed several goals
developed by the new reform for science education. A few of these
goals recommend that students be allowed to develop the skills and
receive the education necessary to build an understanding of
technology, science, and their world in which they live. They
propose that the teaching of science be based on student centered
classrooms, allowing students to problem solve and build their own
knowledge and understanding. They aim for assessment becoming a
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standard component of instruction which will allow students to
evaluate their own knowledge and comprehension.
Classroom assessments are essentially the heart of the
standards-based system. Educators need guidelines to make
instructional decisions.

These may include portfolios, teachers'

observations, checklists or rubrics, and teacher made tests or
assignments which become the teachers' fundamental assessment
resource. Classroom assessments need not be identical to the
district assessments, but in order to be accountable, "alignment of
both classroom assessments and district level accountability
assessments with content standards is essential"

(Burger, 1996, p.

3).

Complications Encountered when Implementing a Hands-on. ActivityBased Instructional Approach to Teaching Science
Teachers who have implemented a hands-on approach to
teaching science and those who have not both address similar
concerns with this method of teaching. These concerns include the
balance of hands-on activities with textbook teaching, selecting
appropriate activities, time constraints, and lack of teacher training
which may result in teacher apathy toward a hands-on approach to
teaching science. Each of these issues is addressed separately in
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the following paragraphs.
Science instruction for the middle school grades has been
highly influenced by the high school approach to textbook
instruction. According to Padilla ( 1 9 91 ) there needs to be a balance
between framework and flexibility, textbook learning and hands-on
learning, and lecture and experimentation. There should be
appropriate activities which integrate student learning with the
textbooks. Teachers should specify the objectives of a unit and then
search for appropriate activities which match the content material.
If there are little or no activities which correspond with the unit,
the teacher should challenge the applicability of the unit for middle
school students.
Finding the right balance is a concern addressed by a teacher
named Maria:
I know that there is such a thing as too much hands-on. The
children need more time to process the experiments. Yet I feel
that when we just talk or read about science, the children lose
out. I'm trying to find the right balance. It's a real dilemma
(quoted in Charron, 1993, p. 2 ).
The key to a hands-on program according to Mike Bonar ( cited
in Pyle, 1995) is to use the lab or activity as the "entree" followed
by lessons, reading, and discussions. Lynn Read, a 6th grade science
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teacher supports Mike Bonar's theory by proposing the use of the
book work as a springboard for instruction and then giving hands-on
activities to enhance the written material followed by a class
discussion.

She also suggests using a hands-on activity to build

enthusiasm toward a new topic or unit, or at the end of a unit to help
students synthesize information and further their questioning (cited
in Pyle, 1995). When hands-on activities are offered it gives
students "opportunities for active participation and concrete
learning experiences which support the learning styles of early
adolescents" (Haury & Rillera, 1994b, p. 1 ).
Choosing appropriate activities is another concern teachers
address. Teachers find this to be a difficult task for several
reasons. One activity may be appropriate for one classroom yet may
be entirely unsatisfactory for another.

Facilities and equipment

need to be surveyed so that the activity can be performed safely.
Activities need to be checked by teachers for the intended grade
level. If an activity is too easy students may become bored, or if it
is too difficult they may become frustrated.

Often activities are

published without the guarantee that the activity will work as
stated--even reputable sources produce faulty activities.

Activities

may only require minor adjustments to make them work. For this
reason when teachers are selecting activities they should always
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perform the activity themselves first

(Feldkamp & Rillero, 1994 ).

Teachers need to select activities which are relevant and
useful and where meaningful learning is being achieved. Feldkamp &
Rillero ( 1994) believe teachers need to filter activities, selecting
only those which are relevant and meaningful to the standards to
which they are teaching.

Many activities sound entertaining but are

ineffective, time consuming, messy, expensive, not analogous to the
intended lesson, or unsafe.
Lack of classroom time to teach science using the hands-on
approach is another issue often mentioned by science teachers
(Tilgner, 1990). And although Flick (1994) states that hands-on
activities are excellent for motivating students and fostering their
curiosity in science, they require an enormous amount of time to
develop and prepare.
Activities need to be combined with a textbook so students are
learning specific scientific facts and not just applying science with
little significance to the understanding of what it is they should be
learning

(Flick, 1994 ). Making selections from the textbook is

difficult for many teachers. Often they feel compelled to cover the
entire textbook when only portions need to be taught to meet the
state or district standards (Martens, 1992). In order to provide the
necessary time for hands-on activities teachers need to select
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specific concepts as stated in the standards and provide hands-on
activities which help meet these standards (Penick & Yager, 1993).
Charron (1993) acknowledges that until the structure of the
school day changes or the school day is somehow lengthened, there
will be very little time to meet the new state and district
standards.

She suggests teachers consider crossing curriculums

with teachers in other subject areas. This will give teachers more
time in their schedules for hands-on activities.

It will also provide

students with a better understanding of how science is associated
with other subject areas such as math, language arts and social
studies.
Lack of teacher training may often result in teacher apathy
toward a hands-on approach to teaching science. The majority of
teachers endorse hands-on learning, but many question their ability
due to their having limited science backgrounds (Tilgner, 1990). A
survey was done of the National Middle Level Science Teachers
Association. It concluded that teachers felt their biggest need was
to develop techniques to teach science (cited in Kroker, 1992).
Teachers convey the need for further education in teaching methods,
and for knowing more about gathering information about teaching
materials for implementing a hands-on classroom

(Kroker, 1992).

This lack of sufficient background preparation is a barrier for
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teachers who wish to establish a hands-on science classroom
(Morey, 1990).
Huary and Rillera ( 1994c) researched the subject of how
teachers become prepared or gain experience so they feel confident
teaching hands-on science.

They found best way to gain experience

is for teachers to become prepared through their own
resourcefulness.

They should gather activities from hands-on books,

other matching curriculum units, or from other teachers who have
tried successful activities, and begin using them in their own
classrooms. Their findings also show that teachers who take
courses, workshops, or prepare activities with other teachers under
the direction of a science curriculum expert followed by useful
teaching experiences,

become successful hands-on science teachers.

Haury & Rillera (1994c) summarize:
like everyone else, teachers learn best by getting involved,
trying things out, staring out with what is simple and
interesting, and continually searching for new ideas,
experiences and resources. (p 4)
Teachers will be encouraged to continue the hands-on approach
through the positive feedback and increased student interest. Over
time any uncertainties regarding inadequacy of hands-on science
(

training and experience will subside

(Huary & Rillera, 1994b).
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Summary
The research and literature summarized in this chapter
supported the use of a hands-on, activity-based approach to teaching
science.

Historical research and documentation has shown that this

approach has been recognized as being beneficial to student learning.
Research findings reveal that middle school students have a
difficult time sitting for long periods of time and benefit from
active and interactive group actitivities.

Studies also show that

students learning science exclusively from a textbook and
memorizing vocabulary words lose interest in science.

An ideal

curriculum is one which combines important scientific facts from a
textbook with relevant and effective hands-on activities.
Young science students need to be given the opportunity to
experience science in order to understand it. The best way to
implement this approach is by allowing them to become actively
engaged in problem solving activities in which they are forced to
think, ask questions, and interpret observations.
Assessment of hands-on science was researched. Experts
recommend that students be given an opportunity to demonstrate
what they are learning and then answer several related question in
order to show understanding.

Accountability, including meeting

state and district standards, as well as performance on national and
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state tests was addressed.
Literature was reviewed which examined complications
encountered when using a hands-on approach. The research provided
several solutions to many of these uncertainties.

CHAPTER 3
PROCEDURE
Introduction
Hands-on activities matching the units and lessons for the science
textbooks at Eisenhower Middle School were reviewed. The research found
that many of the hands-on activities were poor and did not represent the
primary concepts or standards which needed to be taught. Many activities
were expensive to develop, required the use of unavailable materials, or
needed to be modified before they could be of any use to the author.

Process Used to Develop the Project
The process used to develop this project was to locate, modify and
create activities which will enhance the existing curriculum.

This

curriculum was developed around five of the nineteen Prentice Hall
science textbooks used for grades 6-8 at Eisenhower Middle School.
Resources include the activities provided with Eisenhower's Prentice Hall
science activity books, various published science activity books,
activities gathered from other middle school science teachers, and
activities created by the author.

Selected Textbooks and Units
There are three selected textbooks which are taught in the sixth
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grade at Eisenhower. Electricity and Magnetism is used to develop student
understanding of electric charges and magnetism. Exploring Planet Earth
is used to develop student understanding of the Earth's atmosphere,
oceans, fresh water, landmasses, and interior.

Exploring the Universe is

used to develop student understanding of the stars and galaxies, the
solar system and the Moon. There two selected textbooks which are
taught in the seventh grade at Eisenhower.

Parade of Life: Monerans,

Protists, Fungi, and Plants is used to develop student understanding of the
classification of living things, viruses and monerans, protists, fungi,
plants without seeds, and plants with seeds. Parade of Life:

Animals

is used to develop student understanding of sponges, cnidarians, worms
mollusks, anthropods, echinoderms, fish, amphibians, reptiles, birds and
mammals.

CHAPTER 4
THE PROJECT

The purpose of this project was to obtain and develop hands-on
lessons, activities and labs which correspond with the sixth and seventh
grade science curriculum and five selected text books at Eisenhower
Middle School in Everett Washington. The format for these lessons,
activities and labs was arranged in the following manner:
1. Title of the lesson or activity was listed.
2. The purpose of the lesson, activity or lab was specified.
3. A request for students to state their hypothesis for the given
lesson, activity or lab was included.
4. A list of necessary materials needed to perform the lesson,
activity or lab was provided.
5. The steps for performing the procedure were listed.
6.

A possible table, graph, or chart was provided when
appropriate, for students to list their observations.

7.

A list of question was provided which allowed students to state
their conclusion.
These lessons, activities and labs, found in Appendix A, were

selected, modified and designed to correspond with the Prentice Hall
series science textbooks used at Eisenhower Middle School, Everett,
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Washington. The subject matter which these activities cover, however, 1s
basic and covered in most middle schools. They also correspond with the
State Science Standards and could be incorporated into most middle
school science curriculums throughout the state.
These lessons, activities and labs were also created or altered
according to available supplies and consumables. In addition, each of
these lessons, activities or labs could be performed in a regular or nonlab type of classroom.

Sequence of Lessons, Activities and Labs
The lessons, activities and labs will correspond with the following
five textbooks which are listed in sequential order as they appear:

Sixth Grade:

1 . Electricity and Magnetism
2. Exploring Planet Earth

3. Exploring the Universe
Seventh Grade:

4. Parade of Life: Monerans, Protists, Fungi and Plants
5. Parade of Life: Animals

CHAPTER 5
SUMMARY, CONCLUSIONS, RECOMMENDATIONS
Summary
This project was developed to enhance the middle school curriculum
currently in use at Eisenhower Middle School in Everett, Washington.
Lessons and activities which focus on active student learning which
comply with the District and State Science Standards were developed to
enhance five selected textbooks.

These activities were presented in a

format which follows the steps of the scientific method. This sequence is
used by all Eisenhower science teachers and students for labs, activities
and culminating science fair projects.
Experts support the hands-on, activity-based approach to teaching
middle school science. They confirm that middle school students lose
interest in science when they learn exclusively from a textbook and
memorization of vocabulary words.

Research shows that middle school

students need to be given the opportunity to experience science in order to
understand it.

Recommendations
Group activities can lead to classroom management problems if they
are not set-up and conducted in an organized manner. It is optimal to
organize supplies ahead of time and place them in designated areas around
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the classroom. One student per group should then be assigned to gather
the necessary supplies for the entire group. Safety and proper equipment
use should also be discussed prior to an activity.
Teachers need to be constantly monitoring labs or activities.

It is

important for the teacher to roam from group to group asking thoughtprovoking questions, making suggestions and to assure that every group
member is on task and given an opportunity to participate.
Activities need to be limited. Two to three per week is ideal;
however, this varies depending on the topic being taught. Class time is
needed prior to an activity in order to discuss the lab, do a lab write-up
using the scientific method steps, to research, and to discuss any newly
introduced scientific terms, concepts, or vocabulary words.

Class time is

also needed following an activity to ask thought provoking questions
related to the scientific concepts and to answer questions relating to
their conclusions.

Conclusion
This project has confirmed the necessity and value of hands-on
science activities in the middle school. The research along with the
activities developed will hopefully encourage other middle school science
teachers to adopt and successfully and implement a hands-on, activitybased approach to teaching middle school science.
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APPENDIX A
HANDS-ON SCIENCE
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ACTIVITIES

UNIT 1
ELECTRICITY AND MAGNETISM

Closed Circuits
Purpose:
To construct a closed circuit and to understand why a light bulb will
only light up if a circuit is complete.
Hypothesis:
I think ... (Students will make an educated guess as to what will
happen to a light bulb if a circuit is not completely closed.)
Materials:
For every two students the following items should be provided:
1.
2.
3.
4.

One flashlight bulb
One socket base for the bulb
One D cell battery
One piece of insulated, 1 5 cm copper wire with the ends
stripped

Procedure:
1.
Begin with the basics by giving each student a 1.5 volt D cell
battery (a common flashlight battery) and 1 5 cm of insulated copper
wire, stripped at both ends. Ask students to try and get their bulbs
to light.
2. Ask students what they think needs to happen in order for their
bulb to light. (Students should realize they need to have a
complete loop ( closed circuit) in order for the light bulb to light.)
3. Have a class discussion about the movement of electrons.
Explain that an electric current in a metal ( the movement of
negative charges or electrons) cannot be seen, but can be detected
by the fact that the bulb in a closed circuit will light.
4. Explain that a closed circuit allows a complete path for the
electrons to move from the negative terminal ( the flat bottom of
the cell) through the wires and bulb to the positive terminal ( the
small, round projection at the top of the cell). Have students trace
the path of the moving electrons along their closed circuits.

Flashlight

bulb

1.5 volt D cell

Insulated

wire

Data:
1 . Draw a diagra'm of a closed circuit. Explain how the flow of
electrons causes the bulb to emit light.

2. Draw a diagram of an open circuit. Explain what happens to the
electrons and why the light bulb does not emit light.

Conclusion:
1. What does a closed circuit mean? (Students should
conclude that a closed circuit means there is a closed or complete
pathway along which the electrons can travel.)

2. What would happen if there was a break in the wire, or the wire
was not connected to the battery or the light bulb? (Students should
conclude that the circuit would not be complete, the electrons could
not travel, and the light bulb would not light.)

Making Simple Electrical Circuits
Purpose:
To construct a series as well as a parallel circuit and to
understand how electrons flow through each.
Hypothesis:
I think ... (Students will make an educated guess as to what they think
might happen if a light bulb were removed in both the series as well
as 1n the parallel circuit).
Materials:
For every two students the following items should be provided:

1.
2.
3.
4.
5.

Two flashlight bulbs
Two socket bases for the bulbs
Two D cell batteries
Four (15 cm ) pieces of insulated copper wire with both the
ends stripped of insulating material
A two-cell battery holder

Procedure:
1 . Have students draw and label the two circuit diagrams below:
Have them trace the path of the electrons through both circuits.
Connected in Series

+

Connected

in

Parallel

+

2. When students have completed both of the diagrams, have them
construct each of these circuits using the material you have been
given.
3. When both of the bulbs are lit in the series circuit, have the
students unscrew one of the bulbs, and then repeat this step with

the parallel circuit.
Data:
Record your results. What happened in each of the following
circuits when one bulb was removed?
Circuit:

Light bulb remained lit
when one was removed

Light bulb did not remain
lit when one was removed

Series
Parallel

Conclusion:
1. What happened when one of the light bulbs was removed in the
series circuit? How about the parallel circuit? (Students should
conclude that in a series circuit if one light goes out the other light
will go out too. In a parallel circuit if one light goes out the other
light will remain lit.)
2. What are some advantages of a series and a parallel
circuit? (Students may conclude that in a series circuit, the light
bulbs burn brighter because all of the electrons must pass through
each particular bulb, while in a parallel circuit the electron flow is
divided evenly between the bulbs and therefore each bulb receives
less. Another advantage of a series circuit is that they cheaper
because they require less wiring. The greatest advantage of a
parallel circuit is that if one bulb burns out, the other(s) will still
remain lit.)

3. What would happen if the lights in your house were wired in a
series circuit? (Students should conclude that if one light is turned
on then all will remain on, and if one light is turned off, then all will
turn off.)

4. Where have you seen similar types of series and parallel wiring?
(A common answer is Christmas tree lights.) Draw the following on
the board/overhead to reinforce student understanding:
Christmas Tree Lights
in Series

Christmas Tree Lights
in Para 11 e I

:

:

(

Conductor or Insulator
Purpose:
Students will understand what materials make good conductors or
good insulators of electricity.
Hypothesis:
I think ... (Students will make an educated guess as to what materials
they think will make good electrical conductors or insulators.)
Some leading questions: Ask students why they think electrical
cords are covered. What are they covered with? Why? Ask students
why they think it is very dangerous to use an electrical appliances
such as a television or a blow dryer while they are taking a bath.
Materials:
For every two students you will need:
1.
Six rubber bands
2.
One battery
3.
A foil ribbon or insulated copper wire
4.
A penny
5.
Test objects such as: Aluminum, a copper penny, chalk, a
nickel, a steel nail, a plastic spoon, a tin can, a pencil eraser,
a toothpick, a comb, a piece of glass, a candle, layers of paper
or a notebook, a color crayon, a rock, and skin.
Procedure:

1.

2.

+

-

-

3.

4.

+

I

1 . Give each student the listed materials. Have them stretch the
rubber band lengthwise to hold the penny in place. It should be
wound as tightly as possible. Stretch two rubber bands around the
circumference to prevent the one stretched lengthwise from slipping
off.
2. Have students wrap the free end of the ribbon and bulb two full
turns around a penny. Slide the penny between the flat end of the dry
cell and the rubber band. (The penny pushes the ribbon against the
dry cell to make an electrically secure connection. Even if the
ribbon doesn't touch the cell directly, this connection will still
work. As long as the ribbon and the cell both touch the penny, the
penny serves as a conducting link.)
3. Have students slide the rubber band off the bump (positive end) of
their dry cell and check to see if the bulb will light.
4. Once students have seen that the bulb does light (indicating that
the penny is a good conductor) have them check to see what other
materials may be good electrical conductors or insulators.
Data:
Fill-in the check sheet after you have identified the item as a
conductor or an insulator:

Material Tested

Conductor

Insulator

Aluminum

-------------- -------------------- --------------------Copper penny

-------------- -------------------- --------------------Chalk

-------------- -------------------- --------------------Nickel

-------------- -------------------- --------------------Steel nail

-------------- -------------------- --------------------Plastic spoon

-------------- -------------------- ---------------------

Tin can

-------------- -------------------- --------------------Pencil eraser

-------------- -------------------- ---------------------

Toothpick

-------------- -------------------- --------------------Comb

-------------- -------------------- --------------------Piece of glass

-------------- -------------------- --------------------Candle

-------------- -------------------- --------------------Paper

-------------- -------------------- --------------------Crayon

-------------- -------------------- --------------------Rock

-------------- -------------------- --------------------Skin

----------------------------------- ---------------------

Conclusion:
1. In what ways are the conductors alike? (Students should
conclude that most materials which have a metal make-up are good
conductors of electricity.)
Z. Why are materials containing metal good conductors? (Students
should conclude that metals allow the electrons to flow more
freely.)
3. What makes a material a good insulator? (Students should
conclude that items with very little metal content are good
insulators because the electrons do not travel through these
materials as well.)
4. Why did you fold the foil ribbon in half along its length instead of
leaving it open? (Students should conclude that only the foil side of
the ribbon conducts electricity. The tape side is an insulator. To
insure that the ribbon will conduct electricity on both exposed
sides, the insulated tape is folded to the middle.)

Resistance in a Wire
Purpose:
To determine how thickness and length affect the electrical
resistance in a wire.
Hypothesis:
I think ... (Students will make an educated guess as to how the
thickness of steel wool and the length of a foil ribbon will affect
the electrical resistance in a wire.)
Materials:
For every two students the following items should be provided:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

One 3" x 5" index card
Scissors
Steel wool (the finest grade available)
Masking tape
Two D cell batteries
One two-cell battery holder
One flashlight bulb
Bulb holder
Foil ribbon
Paper clips

Procedure:

1.

2.

c:::"\..:::)

-.:::o/%

L.....;;.Jfj_·'

/lfb...:$/

3.

1. Have students cut a 3 x 5 card in half. Ask them to carefully
select a single strand of fine steel wool and attach it to half of the
3 x 5 card with masking tape as illustrated. Then have them unbend
a paper clip and tape it to the other half of the card as illustrated
above.
2. Students will then place a penny under a bulb holder and slide
another unbent paper clip under the penny. Have them attach these
items to the bulb holder with one end of the long strand of foil
ribbon.
3. Have students connect their bulb to two cells in a series. Then
attach a foil ribbon and paper clip to the other end. See the above
illustration. (The bulb should shine brightly when the two ends of
the paper clips are touched together.)
4. Have students adjust the thickness (number of strands) of steel
wool and record their results on the data table. Students may be
surprised that the thin steel wool strands may spark and melt into
two pieces (remind them to be careful as the steel wool will become
hot). If the steel wool burns, have them restring the half of the
index card with another strand or strands and try again Make sure
this time that the paper clip probes are far apart and slowly slide
them together.
5. Have students adjust the length of their foil ribbon and again
record their results.

Data:
Record your results. Check the column which best describes your
observations:

Thick Wire

Thin Wire

Shines brighter

-------------------------- -------------- --------------Shines dimmer

-------------------------- -------------- --------------Holds back the flow of electrons

-------------------------- ----~-------- --------------Allows electrons to flow

-------------------------- -------------- --------------Has low resistance

-------------------------- -------------- --------------Has high resistance

-------------------------- -------------- ---------------

Long Wire

Short Wire

Shines brighter

-------------------------- -------------- --------------Shines dimmer

-------------------------- -------------- --------------Holds back the flow of electrons

Allows electrons to flow
Has low resistance
Has high resistance

Conclusion:
1. What happens to the resistance in a wire as the thickness
decreases? How about when the length increases? (Students should
conclude that the resistance in a wire increases in both situations.)
2. What happens to the resistance in a wire as the thickness
increases? How about when the length decreases? (Students should
conclude that the resistance in a wire decreases in both situations.)

Making a Switch
Purpose:
To make a switch which will allow the flow of an electric current to
be controlled. To understand that electrons need a closed path in
order to flow and make a complete circuit.
Hypothesis:
I think ... (Students will attempt to guess how they will make a
working switch. They will guess what materials will work based on
their knowledge of conductors, insulators and complete circuits.)
Materials:
For every two students the following items should be provided:
1.
A 9 volt battery
2.
A flashlight bulb
3.
Two insulated copper wires with their ends stripped
4.
Two metal thumbtacks
5.
A metal paper clip, a plastic coated paper clip, a plastic strip,
a thin wood strip, and a piece of string
6.
A flat wood strip (approximately 8 cm by 5 cm)
Procedure:

1 . Have students push the two thumbtacks into the piece of
wood. Keep them apart approximately the distance from either end
of an open paper clip. (See illustration.)
2. Have students trap one wire under one thumbtack and the other
wire under the other thumbtack. Attach the other ends of the wires
to the battery and the bulb. (See illustration.)
3. Ask students to open the paper clip and hook one end under one
thumbtack.
4. Have students "switch on," their light bulb by touching the paper
clip onto the other thumbtack to complete the circuit.
5. Have students "switch off" the bulb by moving the paper clip
away from the thumbtack.
6. Have students construct a variety of switches using the
following materials:
A plastic coated paper clip, a plastic strip, a
thin wood strip, an aluminum strip, and a piece of string.

Data:
Record your results. What happened when you made a switch using
the following material?
Switch

Did not light

Lit dimly

Lit brightly

Plastic covered
paper clip

------------------- ------------- -------- -----------Plastic strip

------------------- ------------- -------- -----------Wood strip

------------------- ------------- -------- -----------Aluminum strip

------------------- ------------- -------- -----------Piece of string

------------------- -------------- -------- -------------

UNIT 2
EXPLORING PLANET EARTH

The Earth's Atmosphere
Purpose:
To understand that air plays a major role in our constantly changing
weather, and that air takes up space and has pressure.
Hypothesis:
I think ... (Students will make an educated guess when asked,
"Does air take up space and have pressure?")
Materials:
For every four students the following items should be provided:
1.
2.
3.
4.
5.
6.
7.
8.
9.

One plastic drinking cup
A bowl containing water
One piece of paper towel
One half sheet of notebook or drawing paper
One clear plastic soda bottle
One wide-mouthed jar (in which the plastic bottle can fit
snugly)
Food coloring
One permanent marker
One metric ruler

Procedure:

.
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Making a Compass
Purpose:
To construct a compass and understand how a compass is made and
works.
Hypothesis:
I think ... (Students will make an educated guess as to what will
happen when they magnetize a needle and place it on a piece of cork
floating in water.)
Materials:
For every two students the following items should be provided:
1.
2.
3.
4.

One
One
One
One

magnet
needle
piece of cork 1/ 4 to 1/2 cm thick
bowl or pan filled half full with water

Procedure:
I
(

l
\

\

1. Have students turn the needle into a magnet by stroking
the needle along the surface of the magnet approximately 50
times.

2. Carefully push the needle into the end of the cork or place it on
top of the cork.
3. Place the cork on the water in the pan. Wait until it stops moving
and look at the direction it points. Compare the needle direction to
the direction of the needle on a compass.
4. Have students turn the pan around varying the degrees and notice
the direction the needle is pointing.
Data:
Record which direction your needle faces when compared to the
needle on a compass each time you turn the pan. (Align the pan so
the needle is facing North before you perform the experiment and
record your data. Turn the pan in a counter clockwise direction.)
Check Which Direction the Needle Points:
Bowl is turned:
North

90 degrees 180 degrees 270 degrees 360 degrees

------------ --------- --------- ---------- --------Northwest

------------ --------- --------- ---------- --------West

Southwest
South
Southeast
East
Northeast

Conclusion:
1. What happens to the needle after you have stroked it with the
magnet 50 times and placed it on a cork in water? (Students should
conclude that the needle acts like a compass and points North.)

2. What happens when the bowl is turned? Students should conclude
that nothing changes and that the needle continues to point to the
north even when the bowl is turned.)
3. Compare your compass to a regular ship's compass or the type you
would put on a car dashboard. (Students should conclude that the
two compasses work in exactly the same way.)

The Earth's Atmosphere
Purpose:
To understand that air plays a major role in our constantly changing
weather, and that air takes up space and has pressure.
Hypothesis:
I think ... (Students will make an educated guess when asked,
"Does air take up space and have pressure?")
Materials:
For every four students the following items should be provided:
1.
2.
3.
4.
5.
6.
7.
8.
9.
Procedure:

One plastic drinking cup
A bowl containing water
One piece of paper towel
One half sheet of notebook or drawing paper
One clear plastic soda bottle
One wide-mouthed jar (in which the plastic bottle can fit
snugly)
Food coloring
One permanent marker
One metric ruler

1. Begin by having the students crumple the paper towel and push it
into the bottom of the plastic cup.
2. Have the students quickly turn the cup upside down and push it to
the bottom of the tub full of water. (The space between the paper
towel and the water is occupied by air and therefore nothing else can
occupy this space. Air trapped in the plastic cup will keep the water
from rising up to the paper towel.) See the previous illustration.

3. Next, have the students fill the same plastic cup about 1/2 full
with water. Have them wet the rim of the cup and place the half
sheet of paper over the rim. Ask the students to turn the cup over
while holding the paper in place. Have the students hold the cup over
the container of water and remove the hand that is holding the paper
in place while holding onto the bottom of the cup. (The pressure of
the air should allow the water to remain in the cup when tipped
upside down.) See the above illustration.
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4. Next, have students put about 2 inches of water into the wide
mouth jar and add 2 drops of food coloring. Invert the uncapped
plastic soda bottle and place in the water (a little water should rise
up into the neck of the bottle). Let the bottle inverted into jar
(barometer) sit for about 1 5 minutes. See the previous illustration.
5. Have students take a look at the water level in the bottle's neck
and mark the level with a marker. (This should be the low pressure
mark.) Have students add three more marks, 1 cm apart, above the
lowest mark. (The top mark will indicate high pressure.)
6. Have the students take a barometer reading at the beginning of
every period each day and record their data. (Explain to the students
that when the air pressure is high, the air is pushing down harder on
the water in the jar causing it to rise higher up into the bottle.
When the air pressure is less the water in the bottle will drop. The
Earth's weather is related to high and low air pressure.)
Data:
Record your barometer readings on the following chart:

Barometer Reading:

Low

Air Pressure
Medium
Medium High

Day 1
Day 2
Day 3
Day 4
Day 5
Day 6
Day 7
Describe the weather outside and record the temperature:

High

Describe the weather outside and record the temperature:
Day 1:
Day 2:
Day 3:
Day 4:
Day 5:
Day 6:
Day 7:

Conclusion:
1. Does air take up space? Explain your answer. (Students should
conclude that air does take up space. This was proven in the first
experiment because the air acted like a wall or barrier between the
paper towel and the water. If air did not take up space, the paper
towel would have fallen into the water and have become soaked.)
2. Does air have pressure? Explain your answer. (Students should
conclude that air does have pressure. This was proven in the second
experiment when the pressure of the air allowed the water to
remain in the cup with only a piece of paper covering the opening
when the cup was completely inverted. If air did not have pressure
then the water would have pushed away the paper and fallen out of
the cup and into the bowl below.)
3. What conclusion can you draw from your barometer data chart?
(Students should conclude that the air pressure is higher when the
weather is snowing, stormy or raining. The air pressure on the other
hand is low when the weather is fair and sunny.)
4. Why is it important that we take care of our Earth's atmosphere?
(Students should conclude that it is very important to protect our

from the harmful rays of the Sun.)

(

Earth's Surface Temperatures
Purpose:
To understand that the Earth's surface temperatures vary not only
due to the amount of direct sunlight upon an area but also to the
make-up of the surface.
Hypothesis:
I think ... (Students will make an educated guess as to what causes
the temperatures of desert surfaces to be hot and the temperature
of lake surfaces to be cool.)
Materials:
For every four students the following items should be provided:
1.
2.
3.
4.
5.

3 small aluminum pie pans
3 Celsius thermometers
One lamp with at least a 1 00 watt bulb
Equal amounts of water, soil and sand ( enough to fill the pie
pans with each)
A clock or watch with a second hand

Procedure:
Heat Source

fl:

Sand

I ' '

Water

Soil

---

...___

1 . Have students put sand, water and soil into each of the three pie
tins. Instruct them to fill each to the brim and to be sure each one
contains an equal volume of material.

Conclusion:
1. What causes a switch to allow the light bulb to "switch
on" and "switch off"? (Students should conclude that a switch is a
gap in a circuit and when a switch is pressed "on," it closes the gap.
When the gap is closed it completes the circuit by providing a
complete path for the electrons to flow and causing the light bulb to
light.)
2. Based on what you know about conductors and insulators, can you
predict what type of material might make a good switch? (Students
should conclude that all metal-based materials that do not heat or
melt easily would make good switches.)
3. What do you think would happen if you used a thin piece of steel
wool for a switch? Would you conclude that it would or would not
make a very good switch? (Students may or may not predict that it
would burn because it is very thin and heats quickly, therefore it
would not be a good material for a switch.)

l

Making an Electromagnet
Purpose:
To construct an electromagnet and to test how the number of
batteries affects the strength of the electromagnet.
Hypothesis:
I think ... (Students will make an educated guess as to what will
happen to the strength of an electromagnet when they vary the
number of cells or batteries.)
Materials:
For every four students the following items should be provided:
1.
2.
3.
4.
5.
Procedure:

Three dry cells ( 6 volt batteries work best)
50 paper clips
One (60 cm) strip of insulated copper wire
Two (30 cm) strips of insulated copper wire
One nail

Data:
Number of Clips Held by an Electromagenet

50

---- --------------- ---------~----- -----------------45

---40

--------------- ---------------- ------------------

---- ---------------- -~------------- -----------------35

---30

---------------- ----------------

----~------------

---- ---------------- ---------------- ----------------25

---20

---------------- ---------------- ------~---------

---- --------------- ---------------- ----------------15

---- ---------------- ---------------- -----------------10

----

---------------- ----------------

----

-----~--------- --------~------

5

0

One Cell

Two Cells

---------------------------------Three Cells

Conclusion:
1 . What happens to the electromagnet when you increase the number
of batteries? (Students should conclude that when the number of
batteries is increased the amount of paper clips the electromagnet
can pick up also increases.)
2. Why is it important to test only one variable in an experiment at
a time? (Students should conclude that only one factor or
independent variable should be changed in an experiment at a time
because if there is more than one variable in an experiment one
cannot conclude which variable caused the outcome in the
experiment.)

1. Have students wrap one 60 cm length of the insulated wire around
the nail. (See illustration.) Leave about 10 cm of each end of the
wire unwrapped.
2. Have students strip about 2 cm of insulated coating from both
ends of the wire and connect either end to the dry cell to make an
electromagnet.
3. Have students pick up as many paper clips as possible using both
ends of the electromagnet. Have them record their results on the
data chart.
4. Using the 30 cm length of the insulated wire, have students
connect two dry cells in a series to the electromagnet. Again, have
them pick up as many paper clips as possible using both ends of the
electromagnet. Students should record the number of paper clips
held by the electromagnet.
5. Have students repeat the procedure with three dry cells and again
record their results on the data chart.
6. With the information recorded on the data chart have students
make a graph showing the number of paper clips held by one, two and
three cells. (The independent variable, or number of cells, should be
placed on the x axis and the dependent variable, number of paper
clips picked up, should be placed on the y axis.)
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2. Position the lamp (heat source) so that is is the same distance
from each of the pie tins and place a thermometer in the center of
the material in the tin.
3. Have students determine which group members will be recording
the temperatures and who will be the timer. Have the students turn
on the light and record the temperatures of the sand, soil and water
every minute for ten minutes.
4. After 10 minutes, turn off the lamp and have students
immediately begin recording the cooling-off period. Have them
record every minute for ten minutes.
5. Have students graph their results. Place the time on the x axis,
and the temperature on the y axis.
Data:
Heating Period
Time (minutes)
Temperature

0

1

2

3

4

5

6

7

8

9

10

Soi I
Sand
Water

--------------------

--- -- --

--

-- -- -- --

-----

Cooling Period
Time (minutes)
emperature

0
Soil
Sand
Water

1

2

3

4

5

6

7

8

9

10

Conclusion:
1. Which surface received more energy from the heat source, the
soil, the sand or the water? (Students should conclude that all three
received an equal amount of energy from the heat source.)
2. Which surface heated the quickest and which heated the slowest,
the soil, the sand or the water? (Students should conclude that the
sand heated the quickest and the water heated the slowest.)
3. Which surface cooled the quickest and which cooled the slowest,
the soil, the sand or the water? (Students should conclude that the
sand cooled the quickest and the water cooled the slowest.)
4. What conclusions can you draw from this experiment which help
explain the different surface temperatures in areas on Earth which
are covered by soil, sand and water? (Students should conclude that
this helps explain why oceans and large lakes are cool and their
temperatures remain fairly constant. They should also conclude that
this experiment also explains why deserts reach extremely high
temperatures during the day and very cool temperatures during the
night.) The soil gets warm but not too hot and cool but not too cool,
which creates a better climate for most plant and animal life.

The Earth's Hydrologic Cycle
Purpose:
To understand how water continually passes back and forth between
the Earth's surface and the atmosphere through an unending sequence
of evaporation, condensation, precipitation and runoff. This is
known as the hydrologic cycle.
Hypothesis:
I think ... (Students will make an educated guess as to how one can
remove harmful chemical impurities and microorganisms from water
to purify it so that it is safe to drink.
Materials:
For every two students the following items should be provided:
1.
2.
3.
4.
5.
6.
7.

One large, clear plastic bag
One bowl filled with water
Two wire coat hangers
One large pan
A marking pen
Sand or soil (enough to fill the bottom of the pan 1/2 inch)
One bright lamp or sunlight

Procedure:

Watermark

1 . Bend the coat hangers into a frame. See the above illustration.
2. Mix the sand or soil into the water in the bowl. Mark the water
level on the outside of the bowl.
3. Place the bowl in the pan and place the wire frame over it.
4. Pull the plastic bag over the frame until it touches the pan.
Record the appearance of the water in the data section.
5. Set the apparatus in direct sunlight or under the lamp (caution:
Do not put the lamp so close to the plastic that it melts it).
6. Allow the apparatus to stand undisturbed. After 10 minutes
check your apparatus and record your observations. Record your
observations again after 30 minutes.
Data:
Record Your Observations:
Initial Observations:

After 1 0 minutes:

After 30 minutes:

Conclusion:
1. What can you conclude from your observations? (Students should
conclude that the heat from the Sun or lamp caused the water to
evaporate. It was then trapped by the plastic wrap and forms water
droplets called condensation. When the condensation accumulated
on the plastic wrap enough, the precipitation ran off the sides of the
plastic wrap and into the pan.)

(

2. How can you compare this experiment to the water cycle in our
atmosphere? See the illustration below. (Students should conclude
that the water cycle is similar. Ocean water is heated by the Sun's
rays. The water vapor is accumulated in the higher layers of the
atmosphere to form clouds. When these clouds move into colder
regions, they saturate the air with water vapor and the cold
temperatures turn it into rain or condensation. The rain water in
nature flows into rivers and these flow back into the ocean.)

0

3. How could you use this process to purify water, or if you were
stranded at sea without fresh water, how could you use the
knowledge from this experiment to survive? (Students should
conclude that they could use this experiment to extract fresh or
clean water from tainted or salt water. They would need to remove
the pan of dirt and replace it with a clean pan. They could then
collect clean water to drink by collecting it in the pan.)

Mapping Elevations
Problem:
Students will learn how use measure and graph a cross sectional
view of a hill or gully.
Hypothesis:
I think ... (Students will make an educated guess as to how
geographers make topography maps.)
Materials:
For every two students the following items should be provided:
1.
2.
3.
4.
5.
6.
7.
8.

Two pieces of string (one long and thick or rope, and one short)
Two sticks (about one meter long)
One test tube
Masking tape
A felt pen
Colored water
A weight or fishing sinker
A metric ruler

Procedure:

Horizontal string
!

!

!

l

I

I

1

1

1

1

1

l

I

1

I

I

1
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I
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Test tube level

1 . Select a small hill or gully and secure two sticks on either side.
Tie the long piece of string or rope to the two sticks making sure
the string is very taut. See the above illustration.
Z. Mark off five centimeter intervals along the string with the felt
pen.
3. Place a small amount of the colored water into the test tube and
seal the end with masking tape. Tape the test tube (a substitute for
a carpenter's level) tightly to the center of the horizontal string.
See the above illustration. Adjust the horizontal string or rope so
the colored water is even along the bottom of the test tube. This
means the rope is level.
4. Take the shorter string (plumb line) and tie the weight to one
end. Mark this string using one centimeter increments. Tie a loop
around the other end of the short rope, including the long horizontal
string inside this loop so it will hang vertically yet can be easily
slid along the horizontal string or rope. See the above illustration.
5. Starting at one end take measurements of the vertical string
with the tip of the weight just barely touching the ground. Do this
in five centimeter increments along the horizontal rope.
Data:
Horizontal Distance

cm

Vertical Distance (cm)

1 . Graph you results. Place the graph so the longest side is
horizontal. Place the horizontal distance on horizontal axis and the
vertical distance on the vertical axis. Now fill in the numbers from
your data chart above.
Conclusion:
1. What information did this provide for you? (Students should
respond that they learned how to make a cross-sectional view of a
small hill or gully.)
2. What pattern did you see from the graph? (Students should
conclude that the formation on their graph was very similar to their
ground formation if they were to look at it from an angle.)
3. For what type of job might this be an important skill to have?
(Students may respond by listing a geographer, an archeologist, a
map maker, a landscaper, etc.)
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Making Seismic Waves
Purpose:
To understand that when the plates in the Earth move it creates a
tremendous amount of energy. This energy moves in the form of
waves. It is this wave movement which causes earthquakes. To
compare and contrast the different wave movement between a "P" or
primary wave and an "S" or secondary wave.
Hypothesis:
I think ... (Students will make an educated guess as to how
earthquakes reach us and can cause considerable damage when their
initial source of origin is far below the Earth's surface.)
Materials:
For every two students the following items should be provided:
1.
2.
3.
4.
5.
6.

One Slinky
A fine point, felt-tip pen
Masking tape
Butcher paper (1 m xl mm)
Clump of clay (3 cm x 3 cm)
Pencil and paper for each student

Procedure:
1 . Have students pair with a partner, each grasping one end of the
Slinky and stretch it about 2 meters apart.

~iii\WIK h h h hHKi\i!ij~
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2. Have the students hold the Slinky on the floor and have one
partner grasp about 1 0 to 20 coils of the Slinky. Compress those 1O
to 20 coils and release them. See the above illustration. (The
motion of the Slinky represents a "P" wave.)

3. Next, have both stand up and one of the students grasp the Slinky
about 1 0 coils in and pull up on the Slinky . See the above
illustration. (The motion of the Slinky represents an "S" wave.)
Pen

Slinky

Tape

Clay

4. Have the students attach the pen to the Slinky with clay as shown
in the diagram above.

5. Ask the students to tape the butcher paper to the floor and repeat
the "P" wave movement. For the "S" wave movement have the
students pull the Slinky to one side instead of elevating and
releasing it. The pen should record the wave movement on the
butcher paper.
Data:
Record and draw the movements of both a primary wave and a
secondary wave:

"P" wave:

"S" Wave:

Conclusion:
1. How are "P" and "S" waves different? (Students should
conclude that "P" waves have a forward and backward motion while
"S" waves have a side-to-side motion.)
2. When an earthquake occurs, what is traveling through the Earth?
(Students should conclude that an energy wave created by a moving
plate is traveling through the Earth.)
3. Why can "S" and "P" waves cause us so much damage even if they
originate far below the surface? (Students should conclude that
when the plates move it creates a tremendous amount of energy.
When there is a lot of energy created the wave becomes very strong
and does not lose its energy prior to reaching the surface. When
these waves reach the surface, they can cause devastating damage
to the surface.)

UNIT 3
EXPLORING THE UNIVERSE

Star Finding
Purpose:
To construct and use a star finder which allows students to
recognize and observe star constellations. To see that different
stars are visible during different times of the night, and to
understand that during the same time on different nights a different
set of stars becomes visible.
Hypothesis:
I think... (Students will make an educated guess as to why some
stars may only be visible during certain times of the year.)
Materials:
For every student the following items should be provided:
1.
Star Finder sheets (3 pages)
2.
One and a half manila envelopes
3.
Scissors
4.
Stapler
5.
Glue
6.
Paper
7.
Pencil
Procedure:
1. Have students glue sheet #1 to the front of a manila folder with
the solid line along fold. Set aside.
2. Have students glue sheet #2 to the half of the other manila
folder.
3. Have students cut out the star field on sheet #2 along the dotted
line.
4. Have students glue sheet #3 to the back of the cut out circle so
the dotted line on sheet #3 is as close to the edge of the circles as
possible. Do not worry about matching up the months. Trim sheet #3
into the shape of a circle.

0
5. Have students cut out the manila folder as indicated on sheet 1.
They should have two pieces after all cutting is complete. See the
above illustration.

6. Have student staple the manila folder closed as indicated on the
front and insert the circular star map with the simplified star field
showing. (When the students have mastered using the simple map,
they can simply flip over the circular star map and use the more
detailed map on the other side.)
Data:
Complete the following information using your star chart:
Date / Time

Visible Constellations

---------------------------- --------------------

Today /11 :00 a.m.

---------------------------- --------------------

Today/ 9:00 a.m. but not 12:00 p.m.

---------------------------- --------------------

Today/ 11 :00 p.m. but not 9:00 p.m.

---------------------------- -------------------1/1 5 / 9:00 p.m.

---------------------------- -------------------4/25 / 10:00 p.m.

---------------------------- -------------------8/5 I 10:00 p.m.

--------------~------------ ------------------11 /1 0 / 9:00 p.m.

---------------------------- --------------------

Conclusion:
1 . Why are some stars only visible at certain times of the year?
(Students should conclude that stars are continually changing their
position as the Earth rotates on its axis.)
2. How does your Star Finder work? (Students should
conclude that the star finder has a rotating wheel which
compensates for the motion of the sky. It can be set to show the sky
for any date and time.)
3. Turn the dial one complete turn (go through one day). There are
some stars that never go below the horizon can you name any of
these stars? (Students should conclude that these are the stars
which are centered around Polaris [the north star]. Ursa Major which
includes the Big Dipper) and Cassiopeia are two of the brightest
constellations visible all year round.)
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Identifying Constellations
Purpose:
To construct a model which represents a constellation. This
activity will help students to identify several of the constellations.
Hypothesis:
I think ... (Students will be shown several constellations in our solar
system and asked what they think they represent or look like. They
will also be asked to try and identify the names of constellations
drawn on the overhead.)
Materials:
For every student the following items should be provided:
1.
2.
3.
4.
5.

One toilet paper roll
One 8 cm square piece of black paper
One pin
A star identification sheet, or book showing the
constellations.
One rubber band

Procedure:
1 . Have the students select a constellation.
2. Have the students then proceed to make their constellation by
poking holes on the square black sheet of paper with the pin (remind
them to be careful) so that the holes represent the star pattern of
their constellation.

3. When the students are finished making the outline of their
constellation have them attach the black sheet of paper using the
rubber band to one end of an empty toilet paper roll. See the
previous illustration.

(

4. When the students are finished have them exchange with one
another their self-made constellation tubes. Ask them to guess
which constellation the other students have made.
Data:
Fill-in the chart below with the results of your constellation
activity:
Constellation Identification
Correctly Identified
Student Name:
Constellation:
Yes
No

1.

2.
3.
4.

5.
6.
7.

8.
9.
10.
11.

12.

Conclusion:
1. How many students identified your constellation?
not? (Student answers will vary.)

How many did

2. Looking at your classmates' results, can you guess why some
constellations were identified more accurately than others?
(Students should guess that the constellations we see every night or
that are very large and contain stars with high magnitudes were
recognized more accurately. The constellations we don't always see
every night or are small and do not contain stars with high
magnitudes were not recognized very easily.)
3. How do you think the stars and constellation may have helped
ancient travelers and navigators? (Students should conclude that if
the travelers knew the stars and constellations well, they could
figure out which direction they were traveling by using them as a
form of compass.)

Planets 1n our Solar System
Purpose:
For students to learn about the planets in our solar system.
Students will also learn to work cooperatively on a group project to
accomplish a significant amount of work in a short time.
Hypothesis:
I think .. (Students will make an educated guess as to the importance
of working in groups on projects.)
Materials:
For every group, the following items will be provided:

1.
2.
3.
4.
5.
6.

An "Planet Experts" assignment sheet giving instructions
A group evaluation sheet for every student
An oral presentation grade sheet for every group
A styrofoam sphere
A set of paints
Access to reference or Astronomy books

Procedure:
1 . See the attached "Planet Experts" sheet.

Data:

1 . See the attached "Group Planet Oral Report Grade" sheet.

Conclusion:
1 . See the attached "Group Participation Grade" sheet.
2. Students will receive a test which will conclude what they have
learned from this activity. The test will be a compilation of the
submitted test question from each group

Planet Experts
You and your group members will become an expert on one of the 9 planets. Your group will be
assigned one of the following planets. Circle the planet you have been assigned:

Mercury
Venus
Earth
Mars
Jupiter
Saturn
Uranus
Neptune
Pluto
Decide cooperatively among yourselves who will be responsible for completing the following
responsibilities. Try to divide the responsibilities as evenly as possible. Each individual will
receive the same grade in each group so it will only benefit you by helping others in your group.
Your group responsibilities are to:
_______ 1. Write a two page report about your planet. Include: Key characteristics of
the surface and atmosphere, temperature, distance from the sun, size, when it
was discovered and who discover it, what or who the planet was named after.
Does it have rings? Does it have any moons? If so how many? You may add any
other interesting information you may find while doing research on your planet.
_______ 2. Summarize your report and transfer the most important and interesting
information onto note cards.
______ 3. Make a colorful replica of your planet. You may select from the assortment of
styrofoam balls and paints provided by the teacher or you may create a planet
using any materials you wish to provide yourselves.
_____ 4. Give an oral presentation to the class. You may use note cards but do not
read from your report. Make sure the oral presentation has been rehearsed
before the class presentation and that every member of the group is involved.
_______ S. Submit 4 test question relating to key information about your planet. Include
the answers and give to the teacher prior to giving your oral report. Make sure
to clearly cover these test questions in your oral presentations.
_______ 6. Listen attentively to the other group oral presentations and take notes in your
journal. (Your final chapter test questions will be selected from the questions
submitted by each of the 9 planet groups.)
Student Signature: ______________________ .

Have Fun!!!

Report Due Date: __________________ . Oral Report Due Date: ____________________ _

Group Planet Oral Report Grade
Group Member's Names:
1.

3.

z.

4.

Requirement
5 Points Possible for each category:

1. Was each member involved in the
oral presentation?

Score

-------

Z. Was the presentation well prepared,
interesting and written on note cards?

-------

3. Was the group visual clearly drawn
and did it enhance the presentation?

-------

4. Were they key characteristics of the planet
covered in the report?

-------

5. Were the test questions submitted and
covered in the report ?

-------

6. Was it clear that each group member
was capable of answering questions about
their group topic and did every member take
the presentation seriously?

TOTAL GROUP ORAL PRESENTATION SCORE:
(30 points possible)
Teacher's Comments:

-------

Group Participation Grade
Give each member of your group a group participation grade on a
scale of 1 to 5. To receive a 5, the member must have accomplished all
of the below, 1 is the lowest. Be fair and be honest. Keep in mind the
following qualities of the individual when giving the grade:
(This score sheet is confidential!)
1.
2.
3.
4.
5.

Was the member cooperative and did they work in the best
interest of the entire group?
Did the member do his or her fair share of the work?
Did the member start working immediately and not goof off?
Did the member remain on task?
Did the group member produce quality work, at least to the
best of his or her ability?

Name of Group Member:

,. ______________________

Score

1-5

2------------------~--3. _____________________ _

4----------~----------Include yourself and grade each individual fairly and honestly!

Motion of the Sun
Purpose:
To examine how the Sun's motion across the sky can be
determined by observing changes in the length and direction of a
shadow.
Hypothesis:
I think ... (Students will make an educated guess as to how sundials
work to tell time.)
Materials:
For every four students the following items should be provided:
1.
2.
3.
4.
5.

One wooden stick and a base
One piece of cardboard (25 cm x 25 cm)
A compass
A wide-tip felt pen
A metric ruler

Procedure:

Cardboard

Stick attached
to base

Shadow

1 . Have the students position the stick attached to a base in the
middle of a piece of cardboard. Have them trace the outline of the
base on the cardboard so that will be able to put the stick in the
same position every time the make a new observation. See the above

illustration.
2. Have the students put the apparatus on the ground outside. The
sun must be out in order for the apparatus to work.
3. Have the students use a compass to locate north, south, east, and
west. Have them write the correct directions on the edges of the
cardboard apparatus.
4. Have students trace the shadow of the stick on the cardboard
with the felt pen. Have them write the time of day along the line.
Then have them measure the length of the shadow and determine
which direction the shadow is pointing. They should also determine
the position of the sun in the sky. (Remind the student to not look
directly at the sun.)
5. Have the students record their observations in the data table.
6. Students should repeat Step 4 about five or six more times
throughout the day. If this is not possible due to changing class
periods then have students work collaboratively by sharing their
findings with students from the other periods. Have students collect
and record their data on the board and display the information there
for a few days.
Data:
Fill

in

Time of Day

the following chart with your findings:
Shadow Length

Direction of Shadow

Location of Sun

----------- -------------- ---------------- ----------------------- -------------- ---------------- -------------

Conclusion:
1 . In what direction does the sun appear to move across the
sky. (Students should conclude from east to west.)

2. In which direction does the shadow move? (Students should
conclude from west to east.)
3. A what time of the day is the shadow the longest? How about the
shortest? (Students should conclude it is the longest in the morning
and afternoon, and the shortest around noon.)
4. Would it be possible to tell the time using your sundial? If so,
how? (Students should conclude that it would be possible to tell
time using their sundial. If they used a watch and marked the
shadow of the sun at specific times, they could then use it in the
future to tell time during the day.)

Angle of the Sun's Rays
Purpose:
To understand how the angle of the sun (angle of isolation) affects
the rate of temperature change on the Earth's surface.
Hypothesis:
I think ... (Students will make an educated guess as to why the
temperature on the Earth is much higher at the Equator than it is at
either of the poles.
Materials:
For every four students the following items should be provided:
1.
2.
3.
4.
5.
6.

1 watch or clock with a second hand
3 Celsius thermometers
1 high-wattage lamp
3 right triangular wooden or sturdy blocks made of cardboard,
each with a 30 degree, 60 degree and a 90 degree angle
Masking tape
Metric ruler

Procedure:
:rhermometer
asking tape

Light source

1 . Using masking tape, have students attach one thermometer to the
30 degree angle block. Have the student do the same with the other
two thermometers and the other two blocks. See the previous
illustration.
2. Have the students place the blocks, with the thermometers
attached, around the lamp as shown in the previous illustration.
Have them position the lamp so that it is 20 cm from the bulb of
each thermometer.
3. Have students switch on the lamp. Have them record in the data
table the temperature of each thermometer every minute for 1 5
minutes.
4. After the 1 5 minute observation period, have the students switch
off the lamp.
5. Using the key provided, have the students graph their data on the
graph.

Data:
Record your observations:

Angle

Time

0

1

2

3

4

5

6

7

8

9 10 11 12 13 14 15

Temperature

----- ---------- - 60°
Temperature

-- - --

--

- -- - -- -

-

--

--

- --

--

-

- -- -- --

--

-

-

-----

---------- - -

--

-----

---------- ---

-- -------

90°

Temperature

--

- --

-

- ----------

-- --

--

----

When students have finished recording the results of the
temperature changes over the 1 5 minute time period for each of the
different angles, have them graph their results. Have them use the
key provided to distinguish between the different angles.

Key:
30 degree angle ----60 degree angle ____ _
90 degree angle ............ .
70

60 l--+-+--+-+---"1-+.-t-----t--t--t--t--t-1-11
ssl-----l-----1------t---l---1--+-+---+-+--t-+-t-----t--t--t
sol-----l---+-----+-+-1--+-+--+-+-t--t--t-----t--i---t
451-----l-----1------t---l---1--+-+---+-+--t--+-+---+-+-t

i:.
~

:,

40 l-----l-----1------t-+-+--+-+--+-+-t--t--+-------t---t--

.;

:;;C. 35 l-----l----l-----+-+-+--+-+---+-+--t--t--+------t-+-t
E

~~I-----J.---1---l--+-+---+-+--+-+-t----t--t------t---t--t

25~-+---+------+--+--+---+--t----t--t--t----t-t----t-+-t
201------l-----l------t---l---1--+-'-+---+-+--l--t--t----t--i---t
1sl-----l---+-----+-+~t--+-+--+-+-t--t--t----t--i---t
101-------l----l-----+-+-+----l---+---+-+--t--t--+-------t---t--t
sl-----l-----l---l-+-+--+-+--+-+-1--t---i----t--i---t
oL_L_J___l_...L_t___L_.J..__j__...L____Jc__-'---':--:'::--:'-:------:

O

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Time (min)

Conclusion:
1 . Which angle caused the most amount of temperature increase
during the 1 5 minutes? Which area on the Earth do you think
receives sunlight at this angle? (Students should conclude that the
90 degree angle had the greatest increase in temperature. This
would probably be the area near the Equator.)
2. Which angle caused the least amount of temperature increase
during the 1 5 minutes? Which area on the Earth receives sunlight at
this angle? (Students should conclude that the 30 degree angle had
the least amount of increase in temperature. This would probably
represent the area near the north and south poles.)

3. How would the graph change if the lamp were placed farther away
from the thermometers? How about closer? (Students should
conclude that the shape of the graph over time for each angle would
essentially look about the same. The temperatures overall, however,
would be lower the further away they were from the lamp and higher
the closer they were to the lamp.)
4. The sun shines on each part of the Earth for the same total
number of hours every year. However, there are areas of the Earth
that receive more radiant energy from the Sun than other areas.
What explanation can you give for this? (Students should conclude
that the Earth is a sphere and is tilted slightly on its axis. This tilt
causes the Sun's rays to strike different areas of the Earth at
different angles.

The Phases of the Moon
Purpose:
To understand and be able to demonstrate the phases of the Moon.
Hypothesis:
I think ... (Students will make an educated guess as to why the Moon
is sometimes full and other times it is just a slender crescent.)
Materials:
For every four students the following items should be provided:
1.
2.
3.
4.

A globe
One plastic or foam ball (about 1/4 size of the globe)
A lamp or flashlight
Stiff wire (30 cm)

Procedure:
1. Have students push the wire through the plastic foam ball (the
Moon).
2. Have students place the globe (Earth) on a desk so you can walk
completely around it.
3. Have students place the lamp or flashlight (Sun) about two
meters from the Earth.
4. Have students place the Moon between the Earth and the Sun. Hold
the Moon's axis (the wire).
5. Have students record their observations of the Moon as if they
were standing on Earth. Sketch the appearance of the Moon on
illustration #1, position a on the data diagram.
6. Have students move the Moon 1/4 of the way around the Earth in a
counterclockwise direction. Sketch the appearance of the Moon on
illustration #1, position b on the data diagram. Have the students
continue this pattern by positioning the Moon 1/2 and 3/4 of the way
around the Earth. Again sketch the Moon's appearance on illustration

#1, position c and d.
7. Have students place the Moon again between the Earth and the
Sun. Observe the Earth and the Moon from "space" (directly above
the Earth). Have students record their observation of the moon on
illustration #2, position a.
8. Have the students move the Moon 1/ 4 of the way around the Earth
in a counterclockwise direction. Again ask them to record their
observations on illustration #2, position b. Continue doing the same
with the Moon 1/2 of the way around the Earth, illustration #2,
position c, and 3/4 of the way around the Earth, illustration #2,
position d.

Data:

Illustration #1

a

0

b

0

C

d

0

0

Illustration #2

b

0
Sunlight
C

0

Earth

0

a

0
d

Conclusion:
1 . When the Earth is between the Sun and the Moon, half of the Moon
is illuminated. What is the term we use to describe this Moon
phase? (Students should conclude that we call this phase a Full
Moon.)
2. When the Moon is between the Sun and the Earth, we cannot see
its lighted side. What is the term we use to describe this Moon
phase? (Students should conclude that we call this phase a New
Moon phase.)

3. What phases occur following a Full Moon? (Students should
conclude that the phases reverse until the Moon is invisible again.)
4. How many times does the Moon rotate on its axis each time it
makes one revolution around the Earth? (Students should conclude
that the Moon rotates once on its axis each time it makes one
revolution around the Earth this is why we always see the same side
of the Moon.)

UNIT 4
PARADE OF LIFE:
MONERANS, PROTISTS, FUNGI AND PLANTS

Classification
Purpose:
To understand how living things are classified. To show
understanding of classification by classifying fictitious creatures.
Hypothesis:
I think ... (Students will make an educated guess as to why we
classify things including plants and animals.)
Materials:
For every student provide a copy of the "Ork, Gork and Snork" sports
team picture.
Procedure:
1 . Discuss the importance of classifying things. Ask students how
they would find things in their text book if the information were not
placed in order? Ask them how they would find books in a library if
there were no classification system and the books were not
organized on the shelves? (Students should conclude that it would
be very difficult to locate specific information or find what they
were looking for.)
2. Briefly explain to the students that every living thing is divided
in to five kingdoms based on similar characteristics. These five
kingdoms are: Monera, Protista, Fungi, Plantae and Animalia. These
five kingdoms are then broken down even further.
This classification system makes it easier for scientists to
understand living organisms by looking at species with similar
characteristics. It also makes it less complicated for scientists to
understand any new species they may discover.
3. Hand-out the "Orks, Gorks and Snorks" team picture. Have
students look this over and try to guess what these creatures have in
common. See the illustration on the next page.
Data:

Please note: Images on this page were redacted due to copyright concerns.

The lntergalctic Space Ball Teams and Fans

Orks, Gorks and Snorks

(

Background Information:
It is the spotlight of the intergalactic sports year. It is the
Solar System Championship Space Ball Game! The game is about to
begin, but in order for you to understand how the game is played, you
first need to be able to tell the teams apart. Look over the fans in
the stands at the top of the picture and answer the following
questions:
List two ways every Gork looks alike:

1. ------------------------------------------------2. -----------------------------------------------List two ways every Snork looks alike:

1. ------------------------------------------------2. ------------------------------------------------List two ways every Ork are alike:

1. ------------------------------------------------

2. ------------------------------------------------Look at the numbered team players. Decide if the player is a Gork, a
Snork, or an Ork. The are no combinations.

1. ---------------

2.
3. ----------------4.

5.

6. -----------------

?.
8.
9. ----------------10. ________________ _

Conclusion:
1. You have been the chosen scientist, who has been selected for
your ability to classify organisms, to classify the following space
creatures. It is up to you to give these space creatures their
scientific names for benefit of science. (Make sure the name
corresponds with the characteristics of the entire group.)
Orks: ______________ _
Gorks: _______________ _
Snorks: ______________ _
2. What reasons do you have for giving the space creatures their
specific classification names? (Student Answers will vary.)
3. You had only three species to classify in this activity. Why would
this be a difficult task for scientists who have to classify all living
organisms? (Students should conclude that it would be a very
difficult task because there are many different species to classify.)
4. Why do you think it is important to have a classification system?
(Students should conclude that a classification system makes it
easier for scientist to organize living creatures. They may conclude
that it also makes it easier and more clear for scientists to refer to
a specific species when discussing the species with other scientists
throughout the world.)

Examining Bacteria
Procedure:
To understand where bacteria (monerans) are found.
Hypothesis:
I think ... (Students will make an educated guess as to where bacteria
will be found the most in the school.)
Materials:
For every four students the following items should be provided:
1.
2.
3.

One petri dish with sterile nutrient agar
One glass-marking pencil
8 Q-tips

Procedure:
1 . Assign each group of students and have them mark their
individual petri dish either A, B, C, D, E, F, or G.
2. Take an extra petri dish and mark it "C". Expose this petri dish
briefly to air and tape it closed.
3. Have the students select 8 places in the school that they think
may contain bacteria.
4. Assign each of the 8 groups one of these places and have them
mark the bottom of their petri dish with this location.
5. Have one student from each group take a Q-tip swab and take a
sample of the specified area for their group.
6. Have the student rub the swab on the agar in the petri dish. Have
all the students swab their dishes equally and return the lid of the
petri dish and tape it securely shut.
7. Have the students return their petri dishes to a secure, warm and
dark place. Leave the petri dishes undisturbed for 3-4 days.

8. Have students record their observations after 3-4 days.
Data:
After 3-4 Days Record Your Observations:
Petri Dish

Source

Description of Bacterial Colonies

A

B
C

D
E
F

G
H

Conclusion:
1 . How many clusters of bacteria appear to be growing on each of
the petri dishes? (Student answers will vary.)
2. Which petri dish appears to have the most bacterial growth?
Which has the least? (Student answers will vary.)
3. Which petri dish was the control? Explain your answer.
(Students should conclude that H was the control because it was only
dish only exposed to air, like all of the other experiments, but
nothing else.)
4. Why do you think bacteria grew in certain areas of the school but
but not others? (Student answers will vary.) Was your hypothesis
correct? Why or why not? (Student answers will vary.)

Observing Protists
Purpose:
To observe single celled microorganisms under a microscope that
are not ordinarily visible to the unaided eye.
Hypothesis:
I think ... (Students will make an educated guess as to what a single
celled organism looks like.)
Materials:
For every two students the following items should be provided:
1.
2.
3.
4.
5.
6.

Pond water (collected in the spring).
One medicine dropper
One glass microscope slide
One glass cover slip
One microscope
One cotton ball

Procedure:
1 . Have students use the medicine dropper and fill it with pond
water.
2. Ask students to pull a few threads of cotton and lay them on the
center of the cover slip (not too many!). Slowly add a drop of the
pond water on the cotton threads in the center of the cover slip. See
the illustration below.

~ C o v e , slip
·

Cotton threads
Drop of pond water
- Microscope slide

3. Have the students examine the slide under the microscope on low
power. (Make sure the students have learned how to properly handle
and use a microscope.) Once the students have located and focused
on a living organism have them switch to the more powerful lens.
4. Ask students to draw, in detail, each organism they observe in
the boxes provided in the data section. Under each drawing, have
them write down their observations including the organism's
movement, behavior, appearance or any other phenomena the
students notice.
5. Have the student
obtain water from all
students look up and
if reference sources

repeat the experiment several times. Have them
areas in the jar. (You may wish to have the
identify the organisms they have seen by name
are available.)

Data:
Drawing:

Drawing:

Observations:

Observations:

------------------------- ------------------------------------------------ ----------------------------------------------- -----~----------------------------------------- ------------------------------------------------ ------------------------

Drawing:

Drawing:

Observations:

Observations:

Drawing:

Drawing:

Observations:

Observations:

Conclusion:
1. Why were threads of cotton placed on the glass slide? (Students
should conclude that the cotton threads were placed there to keep
the organisms from swimming around on the slide. This allowed
them to stay focused on a single organism.)
2. Were all of the organisms you observed protists? (Answers may
vary, however, students should conclude that they saw a variety of
plant life in addition to animal life.)
3. How do the protists you observed differ in shape, movement and
behavior? (Student answers will vary.)

7th Grade Plant Reports
Purpose:
To learn important components of many different plants. To learn
about a variety of plants that inhabit the Northwest how they are
significant to human beings. To become an expert on an individual
plant. To practice oral presentation skills.
Hypothesis:
I think .. (Students will make an educated guess as to the importance
of plants in our lives.)
Materials:
For every student the following items will be provided:
1.
2.
3.
4.
5.

A plant report assignment sheet listing instructions
A plant report evaluation sheet
An oral presentation evaluation sheet
A sample bibliography format sheet
Access to a variety of books on plant life in the Northwest

Procedure:
1. See the attached "Plant Report" sheet.
Data:
1. The data will be provided by the student in their individual plant
report.
Conclusion:
1 . Why do you think the many different species of plants are
important to us? (Students should conclude that there is a huge
variety of plant life and each species has a specific and unique value
to its own ecosystem and either directly or indirectly to human
beings. Students may refer to the medicinal value of some plants,
how we use plants for food, to build our homes, to make paper, etc.)
2. If you were going to do your report over, what would you change
or do differently next time? (Student answers will vary.)

3. See the attached "Plant Report Evaluation" sheet before you turn
in your report to make sure all of the requirements have been met.
4. See the attached "Oral Report Evaluation" sheet before you give
you oral presentation to make sure all of the requirements have been
included.

7th Grade Plant Report
For this assignment you will ( 1) select a plant to research (2) prepare a written--2 page
typed or 4 page handwritten--report on the research you did on your selected plant, (3) make a
scienctific drawing for the cover of your plant(4) give an oral presentation (minimum 2
minutes).
*You will receive points for correct definitions, neatness and correct spelling.
I. Before you select your outdoor Northwest plant, copy the following list of plant terms and
complete the definitions for each term.
1. foliage
1O. sepal
19. pod
27. genus
2. fungus
11. petal
20. fruit
28. species
3. lichen
12. pistil
21. annual
29. germinate
4. algae
13. pollen
22. deciduous
30. root
5. liverwort
14. ovule
23. perennial
30. leaf
6. flower
15. seed
24. biennial
31. photosynthesis
7. conifer
16. embryo
25. fern
32. spore
8. stigma
17. monocot
26. binomial
9. stamen
18. dicot
nomenclature

II. When selecting your outdoor plant, you need to keep the following things in mind:
1.
2.
3.
4.

Your plant must be able to grow and survive outdoors in the Northwest.
Your plant can be an annual, biennial or perennial.
Your plant can be deciduous, coniferous or a fern plant.
Your plant can not be an algae, fungus, liverwort or lichen.

Ill. Your report should include the following:
(Check-off as you go)
1. A creative cover.
2. The completed list of plant terms (see list above) These terms will be turned in with
your report.
3. A scientific drawing of how your plant should look when it is full grown.
___ 4. The plant's genus, species and common name.
5. Whether your plant is an annual, biennial or perennial.
6. Whether your plant is flowering, cone bearing or spore bearing.
____ 7. What is the ideal growing environment for your plant?
8. A bibliography listing the references you used for your report.
9. This letter signed by your parents/guardians which documents that they are aware of
the requirements of this report and the due date. Turn this in with your final draft.
____ 10. An adult's signature on the rough draft showing that they have checked for spelling,
punctuation, and any other gramatical errors turned in with the final draft.
We have read and understand the assignment:
This is to be Due: ------------------Student Signature: --------------------------Parent or Guardian Signature: ----------------------------

Plant Report Evaluation Sheet
Student Name ________________ _

Report

(2 Points)
Did not
Meet Standard

(5 Points)
Met
Standard

(7 Points)
Exceeded
Standard

Report is 2 pages typed or
4 pages hand written

--------------------- -------------- ---------- --------Report includes the
required information.

Report is neat and error
free.
3 Bibliography reference
are included and in proper
format.
Definitions of terms
are present and complete.
A scientific drawing is
present and the parts of
the plant are labeled.
A creative cover is present
and neat in appearance.
The signature of an adult's
approval of the rough draft
is present.

Subtotal of points
Total Score __________ ( 40 Possible Points)

Group Plant Oral Report Grade
Name of Student: ____________________ .
Period: ----------·
Requirements:

Score (5 points possible for each)

1 . Was the presentation well prepared,
interesting and written on note cards?
2. Was the visual clear and did it
enhance the presentation?
3. Were the key characteristics of the plant
covered in the report?
4. Was it clear that the student was capable of
answering questions about his or her plant
and did the member take the presentation
seriously?
5. Was the presentation at least 2 minutes
in length?
TOTAL ORAL PRESENTATION SCORE:
(25 points possible)
Teacher's Comments:

(

UNIT 5
PARADE OF LIFE:

ANIMALS

7th Grade Animal Report
Purpose:
To learn about a variety of animals and how each is unique and
important in our world.
Hypothesis:
I think ... (Students will make an educated guess as to why there are
so many species of animals and why the existence of each is so
important.)
Materials:
For every student the following will be provided:
1.
2.
3.

An "Animal Report" assignment sheet
A "Science Animal Report Rubric" sheet
A "Science Report Evaluation" sheet

Procedure:
1. See the attached "7th Grade Animal Report" assignment sheet.
Data:
1. The data will be supplied by individual student research in the
form of a report.
Conclusion:
1. Why did you select, research and write about your particular
animal? (Student answers will vary.)
2. What was the most significant or amazing fact you learned about
your animal while doing research? (Student answers will vary.)
3. Why do you think it is important to preserve the many different
species of animals in our world? (Students should conclude that
every species is an important part of the food web. If an entire
species becomes extinct it may directly or indirectly have an impact
on other species in its ecosystem. In addition, scientists are
working daily to discover new medicines which will help cure
diseases. They often rely on plants and animals for these medicines.

If an entire species were wiped out we may lose an important cure
to a debilitating illness.)
4. If you were going to do your report over, what would you change
or do differently next time? (Student answers will vary.)
5. See the "Science Report Evaluation" sheet before you turn it in to
make sure all of the requirements have been met.

7th Grade Animal Report
The unit project for our study of animals is to research an animal of your choosing, create a
world map showing the \ocation(s) of your animal, and to create a drawing of your animal in its
own biome. ( A world map will be provided by your teacher.)
Requirement Check List:
_______ Cover
_____ World map showing the habitat locations of your animal.
_______ Drawing of your animal featuring the biome in which it lives (Tundra, Grassland,
Desert, Tropical Rain Forest, Coniferous Forest, or Deciduous Forest).
______ 2-4 Page Report (Minimum: 2 if typed [1" margins, 12 font size], 4 hand written).
_____ Bibliography with a minimum of 3 bibliographic references. Your bibliography
should follow the format used by Eisenhower Middle School.
_____ Parent/Guardian's signature on the rough draft acknowledging that they have read,
checked for errors, and agree that the report has met all of the standards.
What Facts Must Be Included in My Report?
Description- To what phylum does your animal belong? What is its genus and species name?
Is the animal a vertebrate or an invertebrate? What does it look like? What are its physical
features (size, shape, color)? Does the animal use camouflage?
Locomotion-How does the animal move from place to place? Are there any special body features
it has for movement?
Nutrition/Digestion-ls the animal an herbivore, omnivore, or carnivore? What does it eat?
How does it eat?
Reproduction-Does your animal mate for life? How many young are born when it
reproduces? Are they born alive or hatched? Who tends the nest, the male or female? How do
they feed their young? How long are the young with their parents?
Interactions-How does the animal interact with its own species? What is its relationship with
other species in its ecosystem? Is it a predator or prey?
Habitat-Where in the world does it live? What biome is it located in? What type of climate
suits it the best? Describe where and how it lives.
Conservation Efforts-ls your animal an endangered or threatened species? What efforts, if any,
are being done to preserve the animal? If the animal is not endangered, are there problems
with survival which the animal faces? If so, what are they?
Reason for Selection-Why did you select this animal?
Have Fun!!
Student Signature: -----------------------·

Due Date: ------------------·

Parent Signature: --------------------· (This shows that I am aware of the
requirements of this assingment, and the date it is due,
Final Parent Signature: ------------------· (This shows that I have seen and have
looked over the final draft of this report and agree that this report is being s

SCIENCE ANIMAL REPORT RUBRIC

BELOW STANDARD

MEETS ST ANDA RD

EXCEEDS STANDARD

-

-

- Report is complete and turned in on time.
- Full name is easily located on report.
- There are no spelling or punctuation errors.
- Report is clearly in student own words.

Report is turned in late.
No name on report.
Spelling errors made.
Report is copied from references.

Report is turned in on time.
Name is on report.
No spelling errors.
Student uses own words.

- Report has no cover.
- No map is with report.
- No drawing is with report.

- Report has an appropriate cover.
- Map is included in report.
- Drawing is included in report.

- Report has an appropriate and
appealing cover.
- Map includes a key which identifies
areas relative to your animal.
- Drawing is labeled, colored and includes
specific features located in its biome.

- Report is less than 3 pages.
- Specific questions are unanswered.
- Report is sloppy or difficult to read.

- Report is 3 pages.
- Specific questions are answered.
- Report is neatly written.

- Report exceeds 3 pages.
- All identification ?'s are answered.
- Report is typed.

Bibliography does not have 3 references.
References are not properly identified.
Parent signature is not present.

- Bibliography has 3 references.
- References are properly identified.
- Parent signature is present.

- Bibliography has more than 3 references
which are correctly identified using a
specific format.
- Parent signature, including ·a brief
comment(s) is present.

Group Participation Grade
Give each member of your group a group participation grade on a
scale of 1 to 5. To receive a 5, the member must have accomplished
all of the below, 1 is the lowest and 5 is the highest. Be fair and be
honest!
Keep in mind the following qualities of a productive group member
when giving the grade:
(This score sheet is confidential!)
1.
2.
3.
4.
5.

Was the member cooperative and work in the best interest of
the entire group?
Did the member do his or her fair share of the work?
Did the member start working immediately and not goof off?
Did the member remain on task?
Did the group member produce quality work, at least to the
best of his or her ability?

Name of Group Member:

1---------------~-----2. _____________________ _

3. _____________________ _
4. _____________________ _
(Include yourself in the group grade)

Score

1-5

7th Grade Biome Reports
Purpose:
To research the six major biomes in the United States. To be able to
prepare their research in an educational oral presentation and
present their report to the class. To learn about the variety of
animals and plants that exist in these biomes and how they have
adapted specific characteristics in order to survive. To understand
and explain how every element in a biome is interrelated and
dependent on the other.
Hypothesis:
I think ... (Students will make an educated guess as to how different
species such as the Polar Bear and the Prickly Pear have adapted
over time to their environments.
Materials:
For every group of students the following items should be provided:
1.
2.
3.
4.
5.
6.
7.
8.

A biome report assignment sheet
A biome board instruction sheet and the following materials:
Corrugated cardboard at least 25 cm by 25 cm
Thin cardboard pieces usable on both sides
Paint or crayons
Scissors
A group participation evaluation sheet
An oral report evaluation sheet

Procedure:
1 . Divide the class into six groups. Write one of the following
biomes on six different pieces of paper: Tundra, Desert, Tropical
Rain Forest, Deciduous Forest, Coniferous Forest, and Grasslands.
Have one person from each group draw one of these sheets of paper
to determine on which biome their group will become the expert.
2. See the attached "Biomes of the United States" group assignment
sheet.
3. See the attached "Making a Biome Board" instruction sheet.

Data:
1. The data will be provided by the students both written and orally
in their individual biome reports.
Conclusion:
1. What happens when one element of a biome is removed?
(Students should conclude that everything in a biome combines to
make a system of interdependence that works and sustains all things
within it. When one element is removed from the system, problems
develop and the entire system can be thrown out of order.)
2. How are biomes related to ecosystems? (Students should
conclude that biomes are the largest ecosystems into which the
Earth's land surface is divided.)
3. How are biomes named? (Students should conclude that biomes
are named after the vegetation that is found in that particular
biome.)
4. See the attached "Biome Report Evaluation Sheet".
5. See the attached "Oral Report Evaluation Sheet".

Group Biome Oral Report Grade
Group Member's Names:
1.
2.

3.

4.

5.
5 Points Possible for each category:
Requirement
1. Was each member involved in the
oral presentation?
2.

Was the presentation well prepared,
interesting and written on note cards?

3. Was the group biome board well done
and did it enhance the presentation?
4.

Were they key characteristics including
plants and animals which inhabit the
biome covered in the report?

5. Were the test questions submitted and
covered in the report ?
6. Was it clear that each group member
was capable of answering questions about
their group topic and did every member take
the presentation seriously?

TOT AL GROUP ORAL PRESENTATION SCORE:
(30 points possible)
Teacher's Comments:

Score

7th Grade Biome Boards
Your group will design and make a 3-dimensional biome board.
After you have researched man's negative influences on your biome,
you can create a biome board which will show the normal conditions
which make a healthy biome. When the board is turned around it will
show how man interferes, inadvertently or intentionally, with the
function of the biome. Use the following instructions:
1 . On each of the thin cardboard pieces, each member will draw a
different animal or plant life form found in your biome.
2. On the other side, the member will draw a man-made disturbance
that impacts that specific animal life or plant life.
3. Make 6 slits in the corrugated cardboard and put the tabs of the
thin cardboard pieces into the slits on the base. See the example
illustration below.

[J
Corrugated Cardboard

[J
[J

[J
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Thin Cardboard Slits

Front Side of Biome Board

Backside of Biome Board

-
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Back

\
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Group Participation Grade
Give each member of your group a group participation grade on a
scale of 1 to 5. To receive a 5, the member must have accomplished all
of the below, 1 is the lowest. Be fair and be honest. Keep in mind the
following qualities of the individual when giving the grade:
(This score sheet is confidential!)
1.
2.
3.
4.
5.

Was the member cooperative and work in the best interest of
the entire group?
Did the member do his or her fair share of the work?
Did the member start working immediately and not goof off?
Did the member remain on task?
Did the group member produce quality work, at least to the
best of his or her ability?

Name of Group Member:

Score

1-5

l. _____________________ _

2. ____________________ _

3. ______________________
4. _____________________ _

5. _____________________ _
(Include yourself and grade each individual fairly and honestly!)

Making a Mini Ecosystem
Purpose:
To construct a closed, self sustaining ecosystem. To understand
how organisms can survive in a closed environment. To learn that
producers, consumers and decomposers are all important components
in a functioning ecosystem.
Hypothesis:
I think ... (students will make an educated guess as to how organisms
can survive in a closed ecosystem.)
Materials:
For every four students the following items should be provided:
1.
2.
3.
4.
5.
6.
7.
8.

One small guppy
Two small to medium size snails
One 60 watt-bulb light source
Two fresh water plants
Gravel
A large clean glass jar with a secure lid
A bucket of tap water that has set for over 48 hours
One chopstick

Procedure:
1. Have students put the gravel about 5 cm deep in the bottom of the
jar. Add the dechlorinated water to about 10 cm from the rim.
Carefully secure the plants in the gravel using the chopstick.
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3. Have the students carefully add the two snails and the guppy to
their mini ecosystem.
4. Have the students place the lid on and close it tightly. Place the
ecosystem close to the light source but not too close. The final
closed ecosystem should look like the previous illustration.
Data:
Time:

4 Days

8 Days

1 2 Days

16 Days

20 Days

-------------- ----- ------- ------- --------- ------Observations:

Condition of
Plants

-------------Condition of
Fish

----- -------- -------

--------- -------

-------------- ----- ------- ------- --------- ------Condition of
Snails

-------------- ----- ------- ------- --------- ------Condition of
Water

Conclusion:
1. What is the difference between a producer, a consumer and a
decomposer? (Students should conclude that producers are the plant
life in an ecosystem and produce their own food. The consumers are
the animal life in an ecosystem and eat the producers and other
consumers. The decomposers break down the waste and decay
produced by the consumers and the producers.)
2. How do producers, consumers and decomposers all contribute to
the survival of the other in an ecosystem? (Students should
conclude that the producers perform a special process called
photosynthesis. They take light energy, and combined with carbon
dioxide and water, are able to produce food for themselves. During

this process they also produce oxygen needed by the consumers to
breathe. The consumers need the producers for food and oxygen
while they produce carbon dioxide necessary for the producers to
photosynthesize. Decomposing producers and consumers provide
waste which the decomposers need to survive. The decomposers
break down the waste into nutrient rich soil which is needed by the
producers to grow.)
3. If any of the living organisms in your mini ecosystem did not
survive what can you conclude happened to set it off balance?
(Student answers will vary.)

Animal Classification
Purpose:
To understand taxonomy. To be able to classify selected organisms
by phylum and class using a taxonomy chart.
hypothesis:
I think ... (Students will make an educated guess to the question,
"How are animals classified?")
Materials:
For every student the following items should be provided:
1.
2.
3.

A set of numbered animal illustrations
An animal classification chart
Paper and pencil

Procedure:
1. Explain to students how to use the classification chart (see
data). Demonstrate how to use it by selecting an animal and have the
whole class follow the chart together to find the animal's phylum
and class name.
2.
Have students continue to follow the classification chart with
each of the animal illustrations. See the attached sheets.
3. On a separate piece of paper, have the students number from one
to 1 6 and classify the animals. Have them write down the phylum
and class name for each of the 1 6 animal illustrations.

Data:
1.

Does this animal have a backbone?
If your answer is yes, go to question 1 a.
If it is no, go to question 2.
All animals with backbones are called vertebrates.
They belong to the phylum Chordata.
There are five classes of vertebrates in this phylum.

1 a.

Does this animal have hair or fur on its body?
If yes, the animal is a mammal. If no, got to 1 b.

[Mammals give birth to live young. They are also warmblooded. Mammals may be as different as a whale and a
human, but all have the same general characteristics.
This mammal is a chipmunk.]
1b.

Does the animal have feathers?
If no, go to 1c.

If yes, it is a bird.

[Birds are also warm-blooded. They lay eggs with brittle
shells. This bird is a hawk.]
1c.

Does the animal have smooth skin and lay its eggs on
water? If yes, it is an amphibian.
If no, go to 1 d.

[Amphibians include frogs, toads, and salamanders. They are
cold-blooded. The young breathe oxygen from the water
through their gills. The adults develop lungs. This is a
bullfrog.]
1d.

Does the animal have scaly skin and lay its eggs on land?
If yes, it is a reptile.
If no, go to 1e.

[All reptiles lay eggs with tough shells on land. They are also
cold-blooded. They breathe air through their lungs. Reptiles
include snakes, lizards, turtles, and crocodiles. This is a
copperhead snake.]
1e.

Does the animal have scaly skin and lay its eggs in
water? If yes, the animal is a fish.
If no, go to 2.

[Fish are cold-blooded and breathe oxygen from the water
through their gills. This is a perch.]
2.

Animals without backbones are called invertebrates.

Does the animal have a hard, outside covering with
jointed legs? If yes. it is an arthropod. Go to 2a.
If no, go to 3.
[The hard outside covering of these animals is made of
material like your fingernails. Their legs and antennae bend at
joints. There are four main classes of arthropods. They may
be identified by the number of pairs of legs they have.]
2a.

Does the animal have three pairs of legs and wings?
yes, it is an insect.
If no, go to 2b.

If

[Insects also have three separate body sections. Some insects
have one or two pairs of wings. There are more types of
insects than any other type of animal. This type of insect in a
honeybee.]
2b.

Does the animal have four pairs of legs and two body
sections. If yes, it is an arachnid.
If no, go to 2c.

[Arachnids include spiders and scorpions. This arachnid is a
garden spider.]
2c.

Does the animal have at least five pairs of legs and hard
outer covering? If yes, it is a crustacean.
If no, go to question 2d.

[Most crustaceans live in water. They have two body sections,
several pair of feelers and movable mouth parts. Crustaceans
breathe through gills. This is a blue crab.]
2d.

Does the animal have many body sections with a pair of
legs on each section? If yes, it is a centipede. If there
are two pairs of legs on each section the animal is a

millipede.
[This is a centipede.]

3.

Does the animal have spines covering its skin?
echinoderm. (phylum Echinodermata).
If no, go to 4.

If yes, it is an

[All echinoderms have a hard internal skeleton. Some have five
to ten arms that spread out from the body like spokes on a
wheel. Starfish, sea urchins, and sand dollars are in this
phylum. This is a sea· urchin.]
4.

Does the animal have a hard shell protecting a soft body? If
yes, it is a mollusk (phylum Mol/uska).
If no, go to 5.
[Clams, oysters, snails, and even the octopus and squid are in
this phylum. Most mollusks have a one or two part shell. This
is a snail.]

5.

Does the animal have a long worm like body with many
sections? If yes, it is a segmented worm (phylum Annelida).
If no, go to 6.
[The earthworm and sandworm are the typical examples of
annelids. These animals are the simplest organisms to have
complex body systems such as a digestive and nervous system.
This is an earthworm.]

6.

Is your animal worm like with a smooth tapered body?
it is a roundworm (phylum Nematoda).
If no, go to 7.

If yes,

[Roundworms have a digestive system with two openings.
Many roundworms live in or on other animals, including
humans. This is a roundworm.]
7.

Does the animal have a flat ribbon like body? If yes, if is a
flatworm (phylum Platyhelminthes).
If no, go to 8.
[A flatworm is simpler in structure than a roundworm. It has
a simple digestive system. Food must enter and leave through

a single opening. The other body systems are poorly developed.
A tapeworm is an example of a flatworm. It lives in the
intestines of many animals. This is a tapeworm.]

8.

Does the animal have tentacles around the mouth opening? If
yes, it is a coelenterate (phylum Coelenteratata).
If no, go to 9.
[Coelenterates are only two cell layers thick. Their hollow
body acts as a digestive space. The tentacles catch food and
stuff it into the mouth. Jellyfish, sea anemone and coral are in
this phylum. This is a sea anemone.]

9.

Does the animal have openings, called ports, all over its body?
If yes, it is a sponge (phylum Porifera).

[Sponges are colonies of cells. They are even less organized than the
coelenterates. Most sponges live in salt water. They take in water
through their pores and filter out food. This is a vase sponge.]

(
Conclusion:
1. How are animals classified? (Students should conclude that
animals are classified based on similar characteristics. They are
divided into seven different levels which organize animals from the
least specific to the most specific characteristics. The first level
is the kingdom to which all animals belong. They are then classified
further into individual phylums, classes, orders, families, genus, and
species.)
2. Why do you think animals are classified? (Students should
conclude that a classification system makes it easier for scientist
to study animals. It allows them to better understand a particular
animal by looking at animals with similar characteristics.
Classification provides a logical system for taxonomists to quickly
classify new species they discover. It also helps us understand
evolutionary changes and adaptations that species have made over
time.)

3. What are the characteristics of the animal classes? (Students
should list common characteristics of each animal class based on
the bracketed information given in the data section.)
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Designing Your Own Bird
Design your own bird. Cut out the bills and the feet. You and your partner
will pick your favorite. Draw and color a background for your bird
including what you think is the bird's natural habitat. Place your bird in
it's natural habitat.
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Observing Earthworm Responses
Purpose:
To understand how earthworms have adapted and respond to their
surrounding environment.
Hypothesis:
I think ... (Students will make an educated guess to the question, "Do
you think earthworms have a nervous system?")
Materials:
For every four students the following items should be provided:
1.
2.
3.
4.
5.

2 live earthworms
A medicine dropper
Paper towels
Lamp
Tray or pan

Procedure:
1. Have students observe their earthworms. Have them use the
eyedropper and give their earthworm a "bath" prior to the
experiment.
2. Have students take two pieces of paper towel. Fold the dry paper
towel and place it on one half of the tray. Moisten the other half of
the paper towel and place it on the other half of the tray.

Earthworms
Wet paper towel

Dry paper towel

3. Have the students place the earthworms in the center of the tray
between the wet and the dry paper towel. Cover the tray with the
piece of cardboard. See the previous illustration.
4. After 5 minutes, have the students remove the cardboard and
make observations of the location of their worms. Have them record
their observations in the data section.
5. Have the students repeat the experiment only moisten both paper
towels on both sides of the tray and cover half of the tray with the
cardboard. After 5 minutes, have them observe and record their
observations.
Data:
Record Your Observations:
· 1. Describe your earthworms (include the earthworms' color,
texture, physical characteristics, and any other unique features):
Worm #1:

Worm #2:

2. Which side of the paper towel did the earthworms prefer in the
first experiment?
3. Which side of the paper towel did the earthworms prefer in the
second experiment?

Conclusion:
1. Why do you think the earthworms chose the (wet or dry) paper
towel? (Students should conclude that the earthworms chose the
moist soil because their skin is very soft and needs moisture. They
may also conclude that worms live in moist soil and the wet paper
towel more closely represents their natural habitat.)
2. How is the earthworm's body adapted for movement through the

soil? (Students should conclude that an earthworms' body is long,
thin and round in cross-section and does not have arms, legs or any
other body part which may hinder its movement through soil. They
also have ridges in their skin which allows them to contract and
expand their bodies to move quickly through the soil.
3. Did the earthworms prefer the light or dark side of the paper
towel? Why? (Students should conclude that the earthworms
preferred the dark side of the paper towel. Their skin is sensitive to
light and would probably become dry and cracked if they were left
under the lamp too long. The dark side also more closely represents
their natural habitat.)
4. Do you think it would be very likely to find earthworms in hard
soil? (Students should conclude that it would not be very likely to
find earthworms in hard soil. It would be difficult for them to break
through the soil therefore making travel slow and difficult.
Students may also conclude that hard soil is often dry and
earthworms do not prefer dry soil.)
5. After your observations, do you think earthworms have a nervous
system? (Students should conclude that they do have nervous
systems. This causes them to be sensitive to moisture and
temperature which helps them to survive.)

Protective Coloring
Purpose:
To understand how protective coloration increases the chance
of an animal's survival.
Hypothesis:
I think ... (Students will make an educated as to how protective
coloration helps animals survive.)
Materials:
For every four students the following items should be provided:
1.
2.
3.
4.
5.
6.
7.

String (20 Meters)
One watch with a second hand
One meter stick
Scissors
50 cm of yarn ( 4 pieces of green, brown, red and yellow)
One paper bag
Color crayons

Procedure:
1. Have students cut four pieces of colored yarn in to 25 pieces each
2 cm long.
2. Place the pieces of yarn into the paper bag. Mix the pieces by
shaking the bag.
3. In a grassy area outside have the students measure off a 5 meter
spot per group and place a string around this area.
4. Have one of the group members randomly distribute the yarn
pieces in the measured off area of grass. Have the student brush
over the area of grass lightly with their hand so the yarn pieces will
fall between the grass blades.
5. Have one group member at a time take turns collecting as many
pieces of yarn as he or she can in 60 seconds. All the yarn pieces
should be redistributed in the grass after each member's turn. Count

and record the number of different color pieces of yarn each student
collected.
6. Have students calculate the average number of each color of yarn
collected by the group.

7. Have students make a bar graph showing their group's data.
Data:
Record Your Group Observations in the Chart Below:
Color

Number collected

Average

Green
Brown
Red
Yellow

Graph Your Observations in the Graph Below:

25

20
# Collected

15

10
5

0
Red

Green

Brown

Color of Yarn

Yellow

Conclusion:
1. Which color was the least difficult to find in the grass? The
most difficult? (Students should conclude that the green pieces of
yarn were the most difficult to find in the grass because they
blended in and were difficult to see. The brighter colors such as red
and yellow were the easiest to find because they were the most
unmatched to their surroundings.)
2. Which color was the protective color in this experiment? Why?
(Students should conclude that the protective color in this
experiment was green. The green yarn blended with the color of the
grass so it was more difficult to spot.)
3. Why would green be considered a protective coloration for a tree
frog? How does this help the frog to survive? (Students should
conclude that green is a protective color for a tree frog because tree
frogs are green and so are the leaves of trees. This helps the frog to
survive because the frog's color helps camouflage it from its
predators because it blends in with the green leaves of the trees.)

Bird Bills and Feet
Purpose:
To understand how birds have evolved and adapted specific
beaks and feet to help them to better survive.
Hypothesis:
I think ... (Students will make an educated guess as to why some bird
species have talons and beaks and others have webbed feet and bills.
Materials:
For every two students the following items should be provided:
1.
2.
3.

Sheet of white drawing paper
"Birds, Beaks and Feet" discussion sheet
"Design Your Own Bird" activity sheet

Procedure:
1. Ask the students leading questions relating to why different
birds have developed different types of beaks and feet. Have
students look at the "Birds, Beaks and Feet" discussion sheet. Have
them discuss with other individuals in their group why they think
these birds have specific beaks and feet.
2. Next, have them look at the activity sheet titled "Designing Your
Own Bird." Instruct students to cut out the body of the bird and each
of the beaks and feet.
3. Ask each to group select their favorite beak and feet for their
bird. Have them fill out the list in the data section stating as many
deductions as they can about their bird, based on the beak and feet
they selected.
4. On the white sheet of paper have the students draw and color
their bird's habitat based on the deductions they made. Don't forget
to include the bird in the drawing.

Data:
Deductions Made About Your Bird:
(Remember, one deduction may lead to another.)
1

2.

3.
4.
5.

6.
7.

(

'

Conclusion:
1 . Why do you think some birds have talons while others have
webbed feet? (Students should conclude that birds which capture
large prey need to have large strong talons so they can grasp and
pick up other animals. Water birds need to have webbed feet so they
can swim and maneuver in the water better and so they can dive
deeper and with greater speed to obtain food.)
2. Why do you think some birds have beaks and others have bills?
(Students should conclude that birds which eat small seeds or bugs
need short beaks, while birds which eat flesh need sharp, curved
beaks to tear flesh. Birds which eat small fish or tiny organisms
from deep in the sand will need long narrow beaks to get to their
food. Birds which eat algae and small fish need to have wide, flat
bills so their chances of catching prey is greater.)
3. What habitat did you select for your bird and why? (Student
answers will vary. They should, however, place their birds in a
habitat which situates them near their food source.)
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